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PROBLEM TO BE SOLVED: To provide an 
excellent information recording medium capable 
of simultaneously realizing reliability and repeat 
rewriting performance in high- density recording 
without providing any interface layers. 
SOLUTION: At least a recording layer 4 and an 
opposite layer 8 are disposed on a substrate 1 , 
and a phase changes occurs between a crystal 
phase and an amorphous layer on the recording 
layer 4 by an optical means or an electric means. 
On the substrate 1 , dielectric layers 2, 6 made of 
materials represented by (ZrO2)X(Zn-S)100-X 
(mol%), X being in a range of 50<X<80, are 
disposed. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other 
than the examiner s decision of rejection or 
application converted registration] 



http://wwwl9.ipdl.ncipi.gojp/PAl/result/detail/main/wAAAPPaaXQ 2/10/05 



(i9)0#a#fw (jp> <i2) & ffl »£p |^ & (a) mmfttm'Am&^ 

^182003-233931 
(P2003 -233931A) 



(43)&88B ^J«15^8^22B (2003.8.22) 



(51)IntCL 7 




F I 




G 1 1 B 7/24 


5 34 


Gl IB 


7/24 534N 5D029 




5 11 




511 5D121 




5 2 2 




5 2 2 A 








5 22P 


7/26 


5 3 1 




7/26 5 3 1 








*St# W*^OScl8 OL (£39K) 


(21)WH#^ 


ftf82002-350015( P2002-350015) 


(71) A 


000005821 










(22) fflifiBB 


^^14^12^ 2 B (2002. 12. 2) 




i m._ uci.1 iii i*i iii i ■ ;p nil i^i nmimiiiii 








jea mm 


(31)«fc*fcfc§fi#^ 


45^2001-373684 (P2001 -373684) 




*IRj&R*rfr*^Jil006#ifi 8TF*S 


(32)flBfeB 


¥j£l33U2£ 7 B (2001. 12. 7) 






(33)«&«L£Sg® 


0* (JP) 




±£ffl Wtfrfr 








*RJ&ffl£rtJ*^i*100S##! «T«B 














(74) wax 


100062144 



















(54) ««ia®^t^(DSBt^ffi 

(57) [KM 

«El±Jc, **<fct>IB«i4 *Ka* 
U StRl-t^ (Zr0 2 ) x (Zn-S) 100 _ x (m 
o 1 %) IOX#, 5 0^XS8 0(7)4g 

So 




ot, Zr, Zn, S*3i:t50^r-g-tfZ r -Zn-S- 

(1) : 
Utl] 

Z r B Z n c S D O 100 _ B _ c _ D (J^%) ... (1) 

40^B + C+D^80t^5) T^£;frS#£fa><b2l 

(Zr0 2 ) x (Zn-S) 1DO _ x (mo 

xtt5o^x^80TM) tf^snsa-^ 

IfS*3®5] nines i Sr&tfZ r - Z n-S-O^M* 

(Zr0 2 ) y (Si O z ) z (Zn-S) 
(5-W, Y:fc<fctf Zfc^ft^ft, 2 0 S 7 0, 10 
^Z^5 0CO^IS^lCfe|9, lo5 0SY+Z^80t 

(Z r S i 0 4 ) A (Z n - S) 100 -a 
(5£f>. Ate, 3 3^A^6 7<D«5ito§) 

7 ] WiSWt-^ l^^ff 1 ~ 6 <D 

[»#«8] IBS^S**. Ge-Sb-Te, Ge-S 
n — Sb— Te, Ge-Bi-Te, Ge — Sn — Bi 
-Te, Ge-Sb-Bi-Te, Ge— Sn— Sb— 
Bi-Te, Ag-In-Sb-TeJoi^Sb-Te 



[IS*«3] «rtBZ r-Zn-S-0*W»JI^ * 
<blCS i 5£ (2) : 

lit 2] 

Zr E S i F Zn G S H 0 100 _ E . F ^. H (M^-%) ... (2) 
(St*, E, F. G*5«fct/Hf*-5:H^H, 1^E^3 
0, 0 <F^ 2 3. 2^G^30, G^H^2G<45 
tf>«5Hrttt:*>9* lo40^E + F + G + H^80-Cfc 

[IS*E4] ffrlBZ r-Zn-S-O^m « 
(1 1) : 
[ft 3] 
1 %) . . . (11) 

5* (2 1) : 

[ft 4] 



100 -v-z (mo 1 %) ... (2 1) 

[«*g6] ffir«a« (21) -e&ZtizumK 

O z t S i 0 2 Sr»«ELV^#J-fr-C^^ 5£ (2 2) : 
[ft 5] 



Z r 



1 1 ] m$iv>-*<D&mz. m 1 <ot£m# 

»*Sftt*5 5, fflfB*l<z>««*JB*3«tt^«riEJB2 0 

atTlBZ r -Z n-S-OlPitfeot, tHIElESt/l 
i:#ffi^SbTv>5ft^3g i-io ©vvftta* l JSKfS 
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[0 0 3 8] *»MOlf«tB«jK(*:dS-<D«fifcS:^ri-$ 

< t> 1 O^itfrijJS, ±f5Z r - Z n - S -O*** 
»J1 (*#W{CWc, .LIB* (1) > (11) : (2) . 

(2 i) *5«tt/ (2 2) -e^snsttttovvrftj^io 

±EZ r-Zn-S-0**t»H"C*>5. 

[0039] *xH0flme*Ktttt. siro-*o* 

»»l/yX(Z)«P»NAS:«ttfO; 85t^<l 
JkAOTfeB £©«*^flmE«* 

[0040] *»«<©««E«i;ff*s^o****-*-6 

»£\ ^160^m^g^i:U ? ^2^m#:@CO9^ / >^ 
<HloOii^ _blBZ r -Z n-S-OSRW 

Wff4> Bl— LT«fc<, *>Sv^**SjB* 

(Zr0 2 ) x (Zn-S) 1DO _ x (mo 
(**, xf±5 0^x^8 

y h<Dmf&&. Z r 0 2 £Z n-SCOSiJ^ 

yyh*»fiLt^«Ott, Zr, Zn, S*5j; 

:(02 o(Dj*5><^«a^^5^ $ ttr SR3B £ tit v * S - t 

Z r e S i f Zn g S h 0 100 . e ^ g . h m z 

7, l<f^20, 5^g^27, g^h^2g<40 
4>ttH AlCfc 9 , J.O 40^e+f+g + h^80 

5) T**ixsa , «.^b*Kttlc*6t>o«rfflv^rJ: 



[0 0 4 1 ] *»W«>W*IB«kttE»«r«l 
jt^-SJMfefcbT, ±»LfcZr-Zn-S-0»»» 

h(Dmf&tmmcm&& : P{'fz>z r-zn- 
mmnuOL<oz r -z n-s-o##-» 

[0 0 4 2] ^^y^-^^i: 
Lt v TfSCD* (10) : 
[ftl6] 

Z r b Zn c S d 0 100 _ b _ c _ d CDS^%) ... (10) 
(**, b, c*Sj;tMri*IX«V ll^b^30. 
5^c^27, c^d^2 c<4 0cO^ffl[^{Cfc«9, £. 
O40lb + c + d^8 0tfc6) ft* 

*KtticrtSfc©*«B-e**. * (i o) it, «w- 

-5* (l l o) t?«S*LS«»«r5E*iart"C*bfc*lc: 
*8^-T<5o bfc^or. Z(D*—yy MdJ:*Ltf, ±15 

* do) ^*ft5*m*»feji>t»i!i*sji«r»*-r 

[0 0 4 3] V Zs?k££Z>J&fiL£tlZ>a<Dycm 

*a>J:5ttS6*a $ * ±15* (10) -e*4*tS«"»d»fe 

* (l) -e*SHSfcotftS. 
[004 4] ^«n^flraCIHK^9^#&Cc^v^^ 

^y^yy^-^hiu, a (110) : 

[ftl7] 

o 1 %) . . . (110) 

* y ^99— 9 ^ ncttus, * (i i) xmztiztt 
[oo45] *&m<nm n&»m#<Dmmifmc3o\,^x 

tt, S i^tfZr-Zn-S-O^WI^Mn 

fc^t-, *^5/*y y^-yy L-T, * (2 

0) : 
[ftl8] 

... (2 0) 

v\ rco^^^^y is??-?? htrfcm-rtitx. * 

(2 1) £fcte* (2) "C*Stb6fl*»A»blliCftJc:fi8 
[0 0 4 6] **W<0««B«Kft:0«t*ftlC*5V^r 
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I*. *'<y* y m-yy hi: LT. 5£ (2 1 0) : 

(Z r 0 2 ) y (Si0 2 ) z (Zn-S 
(5£*, yfcitfztt^jh^tU 20^y^70 > *5j; 

OffifflF^tdfe 9 , 5.0 5 0 ^ y + z ^ 

^LTV>5cDte, Zr. Zn. Si. S *5£ O £-&tJ> 

iifff. Zr 

o 2 , S i o 2> *5j:t/zn-soia^s*^$nr, as 
«£:h/C^Sr£K:<fc5 0 «93#e>«:, * (2 l 0) co 

(Z r S i 0 4 ) a (Zn-S) 100 _ a 
(5*^, ate, 3 3Sa^6 7^i^{:$?5) 

y^-^yHcJ:Ji«, 5t (2 2) ^SttStrtW* 

[0 0 4 8] ±fB5t (10), (110), (20), 
(2 10) (2 2 0) te, V^Jxfc 1 ^ (S<7?1S 

ft) / (ZnOjj^ft) ^2<0B8«IC*>-5, Zr-Zn 

- s - oawmJl#*j*3*ta 0 

[0 0 4 9] 

[0 0 5 0] (3iJfecD7fim l ) #»iPI<D*fteD»«B l t 
[0 0 5 1] HI tc^-r««fB»Ji# 2 5 te, S« 1 <D 

4. 7GB/DVD-RAMi:Utffi-C^^o - <OM 
«<OflJ«IB»jK»«Ctt, S« 1 fl!ia><b J* ft 1 2 a* A 

1W«I2^#: 2 5(t SB 1 <£>#®J§ 1 0 3 33 «fc T/SS 2 CO 
ASS 105^t LT^fc^/SI^VvTEl 9 

[0052] HJ£co^|gnc*3v>r^ SgioR^fWi 

2 3S£Tfm 2 <DffiU#me&khlZ, Z r -Z n-S- 
OJR»»»-r*>*. 

[0 0 5 3] — JR^. R«ffJi©«-»(Ctt. 1) 3^"C 
fc^^t, 2) M&*m<. Wfc^KWcWKLftV^ 



[£19T ' ' 

100 -y-z 1%) ... (2 1 0) 

tttfx * (2D X'mzthzwm*t>m i gmzf$ l z>m& 

[0047] ±ia^; (2 i o) -e^stts^^y^ y > 

>f$— ?v MS, Z r O z t S i 0 2 £Bfc^L^«iJ^T"g* 

5/ MS, S; (2 2 0) : 
[^2 0] 
(mo 1 %) ... (2 2 0) 

lc, «*fr»0#«^|B«W(caAU*v^^«rai«i- 

*IB^jftf*:^, ttX<0flmB*tttt <W*>* ZnS-2 
Omo 1 %S i 0 2 d*b^*»«frJBi:lB»JBt<0M{c: 

[0 0 5 4] Z r -Z n-S-O^IWJite, Zr0 2 
£LV\> Zr0 2 lt ffiV>jgbSt (1^)2 7 0 0 

• **t?»«r*l*5J:t5JB20»flfl:Jl2*5«ttX6 t 

iB»jffi#2 5^t#5o Z r0 2 ^ Z n-SOOim^ 
^f^:, ±IS* (11). EP*>> (Z r 0 2 ) x (Z n- 
S) 100 _ x (mo 1%) -C*$*t5o Z r0 2 ^fi 

iC, 5 0mol%»11?*SriiSff*U\ *fc, IB 
ftii:^flSr«^tS^(^ Zn-S©4litt 
2 0mol%£ti:t$)?.:^W^U\ L^ot, 
Xfi5 0^±8 0«TO«5Hrt(-*)*w^dS#*Lv\ 
StfJfiLfeJ:5^Zn-SW:, SOJDSWR/Zn 

[0 0 5 5] »l*3J:t/»2O««#:«2*5J:05 6tt, 
S i Sr^tfZ r - Z n - S -O^WiftJf T'feoTJ; l\ 
S i SrgtfZ r -Zn-S-O^^^ Zr0 2> 
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V 



Zn-S*5«fctfS i 0 2 OS^ftd^^f Wl^ot^ 
^>r^^^^v\ z<nm>&m*. ±12* (2 1) , fip 

*k (Zr0 2 ) Y (Si0 2 ) z (Zn-S) 100 -y-z 
(mol%) "C^^So CCO^jo^T, Y*5<tT^Z 

fil^^H. 2 0SY^7 0, 1 0^Z^5 0<D®fflf*9 

t£&9. 50^Y + Z^80-Cfc5o 
[0 0 5 6] S i 0 2 £r-£tf>Z r-Zn-S-OIW 

gtt, ^fB^froia^^^i^^^o s i o 
t&^mtKz* s i o 2 (c < toTi5^s^^<-r^ 

10mol%^"Cfc5:<l:^U\ SiO 

zro 2 ^r;zn-sw»^ 5fe 

lex*), mmmmmfc<D&mzmwj:h<vt~tz>o zr 
o 2 -sio 2 - (zn-s) m.-&yo<Dm&, mmmt<D 

&5fftt£?£{fc-r£fc&>tc:, (Zn-S) f*20mol% 

&ffcj6S£C&^<£5l-> (Zn-S) CO^WfiJiSOm 
ol%gmsri:^U\ Ufc^oT. 5£ (2 
1) M^T, Y + Zco®g|f^ 5 0£Ub8 O^AT-Cfc 

[0 0 5 7] ±12 S i 0 2 &T^trZ r - Z n-S-O^ 

z r o 2 t s i o 2 £bi&$? i^tfrfr-e^-et 

£l\ ^cOi§£\ Z r 0 2 t S i 0 2 f2, Z r S i 0 4 £r 
^UTV^r LV\> Z r S i 0 4 ^«^ll 

■C^a»«*WU ±12* (2 2) , gp^, (ZrSiO 

4 ) A (Zn-S) 1C0 _ A (mo 1%) XmZtlZo Z<D 

[0 0 5 8] ZrSi 0 4 ^, mWX\ M^^MM, (&J 2 
5 5 01C) £»U E.o»ft*^*"CWcj»e»*dS(g;V^ 
*t»T?fcSo Ufc^oT, ^COZ r S i 0 4 <b, IBftJf 
<b <D«»«fea*S#tt Zn-Si: (O^^-fr^ h$LZ>M 
Sr. «iR«#«243J:^/*fc«:fg2R«flKJB6i 

0jgb»#»;fctt«J:«x, 5.o|2^/I<bB§®tt:/f £co 
1»«IB«Kff2'5S:*Sl-C# 
So R»**0 3fiU»*l)l^ttiBSr»«i-6fc«)fc, Z 
r S i 0 4 - (Zn-S) ^cOZ r S i 0 4 ^Wfllte 3 3 

»f£fc«>te* Zn-S$*itt3 3mol%^» 
*LV\ LfctfSoT, ±|B* (2 2) JC*JV^T, A*±3 
3^A^6 7cojfiHrt(cfc5r Ll\ 
[0 0 5 9] SfelCl, ±ieZr-Zn-S-OM^I 

lessor, s^JDS-T-ftttZ n J: Tt> J: 

V\ ^CO#^^ S (D^m* Z n CO HK-T-ftO 2 fg^T"C 
Z r - Z n - S - OSM*)PHB fc 0«#tt^ SM 



e <b soul' & <o*3HH**rti±**6«w«r u-c^a it*> 

*fttttB^(ST-T*. *fctt3»»4«t (I Rc-R 
a |) *s/h$<tt&. Lfc^ot, (s<z>ISW-«) / 

So 

[0060] ttfmfik{b«ia^n*MoiBdt 

tt. M^riX*^* ort7>f if- (XMA) ^^if 

7*-K«**a (rbs) {cxvmfe-tz^t&x 

So 

[0 0 6 1] JftfiKSrSMrT S t s ttii^^ cOtc^co 

m*%i>mbti%o mz.&. * (i i) xmztizun 

lCi3VvC\ (SCOJ^^) / (ZnOJDSWR) =1^ 
9, X=5 0G>ifrg\ 5c*JfflflRW:, ^«t^Zr 20 0 40 
Zn 20 S 20 (s©]|«) / 

(Zn^I^S) =2-C^9, X=80-Cfc6M> » 
j£f± v TESMfljSfi. *5*5<£^Z r 26 . 7 0 53 . 3 Zn 6 7 S 
13.3 (^%) *fcS. Ct05^*&J&te. V^*x*>. * 
(1) COB, C, D^iU^B + C + DCOffiffl^fc-To 
[0 0 6 2] * (2 1) ■T?*$^^S«■J|S|■^C*5V^ 

•c, (sojsw*) / (znco^*) =i-e&ij, a 

OY=20 S Z = 3 0tfo?>i^ TcHHfl^tt, 43*3 J: 
-?rZ r 8 S i i 2 0 40 Z n 20 S 20 

fc, (-SOJDK-7*) / (ZncOJl^») =21?^^. E. 
OY=70, Z = 10Tfc5^ TC^^Ji, ioio i 

r 23 , 3 S i 3.3O53.3Z n 6>7 S 13>4 
So r*xfctf>»ricW:, ^i*ttt>, * (2) COE. F, G 

[0 0 6 3] * (2 2) -e*£jh,£W#KcfcV^T. (S 

<Dm*m / Uniom+m = k^^ ioa=3 

3-C2b£t§-£\ TcSlftricW:, i3 jo J:^: Z r 9 . 9 S i 9 . 9 0 

39. 8 Z n 20.2 S 20.2 (^%) <t^So *fc, ( S <OJ!g 

^■*) / (ZnOlR^W =2-C&«9, E.0A-6 7 CO 
TC^^fix iSteX^Z r 13 4 S i 13 . 4 0 53 . 4 Z 
n 6 . 6 S 13>2 (JBHF-%) 

[00641 ^1 CORm^S 2 43 XXm 2 CORm^g 6 

®co^?d £co3fn d) $r^xS^^tcJ:t), Sfpffico 
IB«Ji4<03tei»iR*Ac (%) i:**Jtffi(D|B««4(0 

*a»iR*Aa (%) , mmm4&i&&ftx$>z>b$<Dtij 

«ia»«SCflc2 5 03tKit*Rc (%) ^Gft|4^£ 
Kffi t**> S ft coW«|B®««ft: 2 5 cOft&»s£ R a . 

ft-^-D a nS^±ff Sfc^iCl^:. SJ»*"S (I Rc-R a 
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I) *fcl*Ri**tt: (Rc/Ra) dS^ftv^fc^H* 

M**ifc («*tf^«BJK« r& 
»3fc^J 3£$t$r#> 197 1^ 3 *:£#!$) icS^ 
< «fc o -CIEfitl-^-fS r t &X # S 0 
[0 0 6 5] _hIEt;i*5V>TR03 L/c, Zr-Zn-S- 

0 -e<DjB^JCj£t-C»^6@*f*Sr«-rs 0 
±IB* (11) T?«**tS»»r4, 2. 3-2. 4 01 
tfr^Sr^U _LiS5£ (2 1) xm£thZ>&mL 1. 8 
-2. 40>JBSr*S:^fU ±fiB5t (2 2) T**£*i5«- 

»r*. i. 8-2. ioMf^ti) 0 K®#g*>jg 

tfr^Srru ^JlSrd (nm) , U— If* 1 2 ORftS: X 
(nm) #RftndW\ nd = aU^ 

£^6t£te, ^Rtf, 15%^RcloRa^2%t$) 
«Ki"Xf4/hS<-rSl-tt, 1- l^Ac/Aat^ 

tizxo i ^Rt#§2 *5 xxtm 2 <Dmn&m 6 

MfC#«>fco #S>:h,fc3te&ft (a A.) . ft 6 1*3 J: 
T/n^b. R«*«<0*£d&3fcfcfc o fgl 
OR*ffJi2©»Stt, ^K(1100nm-200 
nm-C&tU J:^ll<ill30nm-170nmT 
fc^r^^ofco £/c, SS2<Z>K«fWl6 0Jp:£ 
tt, #l£L<te, 20nm~70nm-Cfe^ J: *> 
L<te, 3 0 nm— 6 0 nmt&5: <h^J 0 fc 0 

[0066] &k i fix mm. »KftR««0«-C*> 

Lfc^oT, Hi— 0 6fc::fc3i^-C. ffi2 3te^A— 
y®lC|g^U ffi2 4(i7yF®{:|a^t5o l^— 

1 2(D*rRrtc*3V^ ^/w- ^ffi^^Tic: if^i 2 Ic 

So IE«^-^f±, fB«SUi*3^-t\ ^Vu-t/ffiKtBlSi 

ft) o la i ^-rmmc^^xmm 1 co^u-y® 2 3 



t 7 > K® 2 4 <£>©:^i3\ 4 0 n m— 6 0 nmt^5: 
i^#*LV\ «t5i2, H)3*3<t^[E16iC^-r^ 
«ora«iB&jS#£«^Sgfi 1 \C3S\,^Xh. #flo~ 
Z?W2 3i:7yKI24 t<D&mZZ(DffimXfr>Z)Z.t 

g«lGDJf:$te, 0. 5 — 0. 7mmtST^§ 0 
[0 0 6 7] iBft«4 tt, 3fe©RSI**fett««ft^-*^ 

e-Sb-TetK 12 G e-Sn-Sb-Te £r/HV> 
SrirJ&SjiJSLVN, ^tttfjt-te, Ge-Sb-Te(D| 
-g\ GeTe-S b 2 Te 3 JiIl7ti^jm^'X?^Sr.^dW 

£L<, ^(Dm^. 4Sb 2 Te 3 ^GeTe^25Sb 
2 Te 3 "CfeSr £dS#*H/\> GeTe<4Sb 2 Te 3 

«#<©SirdSfiT-rSo 25Sb 2 Te 3 <GeTeW| 

»^lftx.ttffidS<g:Ti-Sc Ge-Sn-Sb-Teli 
G e -S b -T e X V felt il{tt£K0SjKV\, Ge-Sn 
-Sb-Teit ^J^L^ GeTe-Sb 2 Te 3 Hr7n 

zktw&is^o 2om*<yo&M*-z>t. m*iti&&& 
WMtt^fiT-r*. s n (D^mmnmm^m^t>^tx 

[0 0 6 8] ^fc. IBftJf 4(i. Ge-Bi-Te, G 
e-Sn — Bi— Te. Ge— Sb— Bi— Te, ~£fz 
teG e-Sn-Sb-B i -T ec^i.p ftB i 

ft-e**ts-tfc§5 c B i fiSb £9 fcghfMfcb 
S^^^x^So 

[0069] Ge-Bi-Telt GeTe<tBi 2 T 
e 3 (D^^)-CfcSo ^^^{Cfc^Tfi, 8 B i 2 T 
e 3 ^G e T e S 2 5 B i 2 Te 3 tfc5 
V\ G e T e < 8 B i 2 T e 3 C0^, ttfifkaSj&SffiT 
L, fB««#1£j&s*ffcL J S»'*-< ftSo 2 5 B i 2 T e 3 < 

[0070] Ge-Sn-Bi-TeJ3 x Ge-Bi- 
TetOGeO— ^^Sn-Cg^Lfc^cO^ffl^-rSo S 



X&Z>Z.ki)Wti^\ 1 om*%ZMx-Z>b^ 1&£kit 

[0071] Ge-Sn-Sb-B i-Tell G e - 
Sb-Te^Ge^^Sn"CiiU ^HSbO 
— U&B i X*m&l,tih<D{Cte^'tZ> 0 -tin, GeT 
e, SnTe, Sb 2 Te 3 fci;t;Bi 2 Te30l^l: 
m^-tZo ^.(D^mc^^xn, Snl^M^Bi 

mm^&^mmt-x. mm^m^^x^itm^ 

mffl-tZZ. kfc»imx&Z> 0 Ge-Sn-Sb-Bi- 
TeM*3V^m, 4 (Sb-Bi) 2 T e 3 ^ (G e - S 
n) T e ^ 2 5 (Sb-Bi) 2 Te 3 ffe^:i:« 
LV\> (Ge-Sn) Te<4 (Sb-Bi) 2 T e 3 (D 

-§- 0 R pH^{&T-r^o 2 5 (Sb-Bi) 2 Te 3 < (G e 
-Sn) TeOlW, tt&tt felMfUfllHOttflKftas 
I!)Ill^^iWt^ 0 Eft 
giC*5V>T, B i (D^mVXl Omi L %£lTXhZ>Z.k 
tfS#£L<, S n ^tili 2 0 If %^T-Cfc5 ^ t 
l>\> B i &£TfiSn<DttM& : ttl j eHZ.<Dlgk 

[0 0 7 2] pTiS!»^«aE«Srfir.i-«-3|sF^b-Ctt, ^ 
CDfdKC, Ag-In-Sb-Te, Ag-In-Sb- 
Te-Ge, S b ^ 7 0 ^%^±ttPG e - S b - T 

[o o 7 3] *-5rafW*aE*»»i: urn p^h^w 

7-2 5 2 0 9 mW?m 2 0 0 6 8 4 9^) 

\Cffl7F£tlZ>£o\^ TeOx + a UliPd, Ge^ 

«aiB«a»:^ l < mm z ti s 0 
[0074] iat»i4tt, «r»<oj:5i-x 

5nmgm5Ii:»l<, 12nm^TO5 
[0 0 7 5] *»IRMjES 7 fc % Wfi&<D£ 5 IB«Jf 

4dS«*tt»-c*>51:*o*»iK*Ac t*6f«it 
£>5 <k #<D3Wfc^Aa ^JtAc/Aa «rPBE U ftt 



W\ Ge-Cr, *3 J;tKj e -M'o*iflD#WC!)G e-& 
& x Si-Cr, Si -Mo, &£TfS i -W^CD^S 
I<^Si^ Teft»;46()t|:Ti, Zr N Nb, 
Ta, Cr, Mo, W, SnTe, ^i^PbTe^ 

ft, 20nm-80nm"C^:HW*K, 3 On 
m—5 Onm-Cfe^rir^ J;^* LV\> 
[0 0 7 6] SttS 8 tt, ^WfcfittBftS 4 KKiRi* 

^lci«fc**TlB«i4S:ft»U **WbU*<r 

^bfc. KMl8tt. Eft* 4*5 J: 
i£«#Jl 2 *3 J: 6 tr^ttr *JHR*^*M*> & 
S, ^ltl8(DW^tTll «X.tf. AK Au. A 

ITMLti^o ^ttftlcf*. Al-Cr, Al-T 
K Ag-Pd N Ag-Pd-Cu. Ag-Pd-T 
i % * ttt A u - C r »©^tt»^fflV^S I ^"Ct 

*r*«h,fc*m-C*>*. ixilt/f 8£2 

^±©«-cjK*-rsr fcjcjzo-cfciSfiitStLWSo sit 

i8©S§li5 0 — 180 nm-Cfc5:H^L<, 
6 0 nm— 1 0 0 nmXfo%>Zk&& Ut\ 
[0 0 7 7] B$L^tt«Dki#2 5K*5V>T. 
19ft ^S-Sffil 0*S*t«8JC»»i-5/t«>JClH: 

Wl4»*mil5-40Mnn?S)?l, £9£?;§=L< 
1120-35/i m-0*>5o 

[0 0 7 8] 1S«E*iKf*:2 5^»« 

*«S***i««>*i:i:t>fc. *lcO««*Ji2d^RJH- 

[0 0 7 9] ^li£<7)^^ 1 OffiP«E®«t^f*. 1 OCOfe 
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[0 0 8 0]j»V>X, H16^«10flf«15»jK#:2 5 
flt (//^ffi2 3t7^Kffi24) #J&S$*tfS:»K 
ffil-* l 2 SrrtKtSlS (ISa) , B4* 

■4t*Kt5xa (xgb) . m2<Dnmftm6&tfL 

ItSia (I8c) , *9MJ«iSEJi7SrriW-t-«3jB 
(Igd) *5j:tfS*«§ 8^Mt5I§ (lie) £ 

fit, Wci9o4v«!l, frm&J&&£ti1tb£<D»m 

[oosi] *bhc 3esLi«>mtomiH&&isMtm 

mats, i? v^tcj: vnmztiZo 

i/fte. mm&nm&mi'^x, at tf^aw^sfctt 

[oo8 2] i§a-e^$^^y^yy^-y 

V h t LTI3\ ±15(7)^; (110) % IP*>, (Z r 
O z ) x (Zn-S) 100 _ x (mo 1%) X^tZtl. x 

±iaa (id -e*s*L5»fl.^e>*«ttt^rits»*s« 
[oo8 3] ^/^^yy^-y^htt, 

_tia05£ (2 10), fiP*>, (z r o 2 ) y (s i o 2 ) 
z (Zn-S) 100 _ y _ 3 (mo 1%) Xm^tb, y 
z^tl^^ 20^y^70, Joi^lO^z 
5 O09©|Sftl£&*K Io50^y + z^80tfc5 

-fy Mc<fc*Ltf* (2 1) -CS^SttW^ 

[0 0 8 4] £>£VM2. V ^-^y 

±|SC0^ (2 2 0) . fiP*>, (ZrSi0 4 ) a (Zn- 
S) ioo-a < mo 1 % ) a^3 3^a^6 7 

<o|fiH rt I- *> 5 b ^® W M5t)OTfcotJ; 
l\ ^<0# — ?y htC<fc*vtf, * (2 2) -C^£H£fcf 
<b UK ft fifc 6 S i&s j&j $ ft £ 0 

[0085] &td, igb^iut, ^\<ommwm 



2 ^^ofi-&^^#Hft+T?iafti-s 0 y^ 

^-yyMl, Ge-Sb-Te, Ge-Sn-Sb- 
Te, Ge-Bi— Te, Ge-Sn-Bi-Te, G 
e-Sb-Bi-Te, Ge-Sn-Sb — Bi- T 
e, Ag-I n-Sb-Tefci^Sb-Te^H, 

[0 0 8 6] XSc£:|gl6LT\ IS»S4<D*lg 

«2 0M*I6«« 0 licit XSafc 

[0 0 8 7] gclC. Xid^HiSUr. g£2(D^ffi«I 

e-Cr. *5J:(J«Ge-Mo«©*iJtGe^ Si 
-Cr*5j;^S i-Mo^MfS i^, Tejk 

ftfeWCT i, Zr, Nb, T a x Cr, Mo. 
W N SnTe, *5it5P b T e§^itt(DM, ¥^ 

[0 0 8 8] Ite^IU, ftRttfftlEJB 7 

o*BBlc. R*tJi8«:riUii-S. Iiel^^!)y 

*y«s,*y zs/f#—/f*, hiru-Cte, Al-Cr, Al 
-Ti, Ag-Pd. Ag-Pd-Cu, Ag-Pd- 

[0 0 8 9] iiB^J:^^. Iia-elt ^-ftl,^^ 
[0 0 9 0] Ea*S8&j£«Lfc«. fR lR«*JB2d^ 

ai% -ttb*^, ^M@8^®tc 
x. Mi^^^-Mio»f)iitiT, mmzm 

[0 0 9 1] |£ «9 ^Wlg^ftT Ufcmte, $m\ZLl& 

^xmrntTM^mmtZo wsa^xew:. 
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&ikm.&&±\tfrm^xf£&itz^zx.uxhz> 0 
J&M i olS«l5^^ 2 5 £§^-t- S <h s c 

[0 0 9 2] mM<&MM2 ) #3£IEO§£l£<D^f& 2 t 
[00 9 3] m 2 (r^-T^I5^^2 6 f4, IfelO 

iiio5, m2 <Dmm&m ioe, ^hxMieji 7 , 

ItmiE^fr 2 6 11 mi <£>#®JI 10 3^t LTV^ 
l\^{d^V^T, EI 9 i^-r^colf «|E^ft: 3 1 £*B 
itlhSo 1t#lS^*2 6Ji. |S^4COJi^ 

2^)MI1 0 5^ltS2©M^i l 0 6^*8/1 
^tLTV^^tC^oV^T, HI 1 \C7jk-rmife(D1&m 1 <£>tit$B 

IS^^2 5 kttl^-fZ* mnm$kMft2 etc^r 

H gl l 2*5, HJfecO^lil^^^, Zr 

-Zn-S-OM^it?fcSo ^COfll, H!2j£:fc^ 

t> 111 ^#^UT^bfc«^J:^&-C^^n 
[0 0 9 4] ^<D?f^C0lt^|E^^2 6f^, S 2 CD^ 

ioet ^(Drnm^mftxtiimztix^^z 

ZnS-20mo 1%S i O z "C?^^ Ufc^^lC^^-T 

^{cj:«9^2(d^«^i 0 6 tmmm4 t<Dmx*±c 

10 5H Si-N, Al-N, Zr-N, Ti-N, 
Ge-N, C r -Nt>b<^Ta -N^co^b^^fcti 
rtLb^t?^{b^^l. lf:liAl 2 0 3 , Cr 2 0 3 , 
H f 0 2 . S i 0 2 , T a 2 O s . T i O a fc b< »2 r 0 2 
SWSMbtt, *VtWtS i C*?<D6Ht*. ^fcliL 

fb^Sr^Ufc, Ge-Cr-N, Zr0 2 -Cr 2 0 
3 . Zr0 2 -Si0 2 -C, Z r O z — S i 0 2 — C r 2 0 
3 . Zr0 2 -Si0 2 -Cr 2 0 3 -LaF 3 , Hf 0 2 - 
Si0 2 -Cr 2 0 3 , Ta 2 O s -Cr 2 0 3 , £fci3Ta 2 
O5-C r 2 0 3 -L a F 3 WV^:HT?H, fc£ 
IM*. ^2 60^-SSl 0 Zr-Zn-S-OM 

6:t«L<, 2-5nratfc6^i:^j;^tL 

tzm 1 ^Kmf*s 2 a>e>R#ta 8*T?©»i»o«sit 



[0095] ttv^r, mte<oj»m 2 <Dmm&«m# 2 e 

l 1 co^m*^ 2 

t5l8 (18 a) , ieflA4«rriUKi-*xa (XS 
b) . $2^)Mil 0 5Srfi8Kr5X® (XS f ) , 
S2^i^Il0 6Mt5lS (XSg) . 3fcK 
«»jE»7fcjMtr*IS (Xgd) &2:XtBUttM8t: 
*JHi"5XS (lie) U SfclcKttJiS 

0 «rl£ D ^^5igSr^«t5 1 J: »3g£*L 

^xmrnztite^umn^ mw-rz><> 
[0096] itfit mmm4&tef&\^fz&xmn$ 
ti, tzmm 4 <^^®icm 2 <o#®/i 1 0 5 &amr 51 

a~C&£ e XSf (c*3V^rt. ^y^JJ^j&sjHfcS 
Ge - NSr^tf#ffiJidsgE»Ji 4. <D«ffiJc»fR 

&sv^*, isfi:*j^-cfi, mm$LmM&&m U Z 

r 0 2 m^^!/^ D ^^-y^ Ar 

Z r 0 2 ^tP#®SSr^bTJ:V\ *>*vm I§ 
f fc*5V^-C«:. iS«jft«jR*rftffl U Zr 0 2 -'S i 0 2 

-c T 2 o 3 &^ts*<><v? v is?*—?? b&m^x, 

•9, Z r 0 2 -S i 0 2 -C r 2 0 3 ^tf#ffii»*t 
/HU La F 3 tr-firtr^^y^y y^-yy h£Jflv> 

[0 0 9 7] ^(C. xag&SHSLT. ^2CO#®gl 
0 5 m 2 (D^mflCJB 1 0 6 SrfiKKi-So I§ 

g^CioV^T^i, Si«««aSS:ttfflL, «i«ZnS-2 
Omo 1 %S i 0 2 ^^b^^)^^^^ y l/'/Z—'fy h 

^thiCX'O. ZnS-20mol%SiO 2 Htoi 

^2 6^#^ e 
[00 9 8] (HUSO JgJB 3 ) *3&^ (DHJfecO^ffi 3 t 

lt, u-^^m^xmrn^m^^n^mm-r 

[0 0 9 9] 121 3 tC^-rit^fS^^^ 27it 1 CO 
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-%<D&m^ m 1 (omm^m 102, mi <oftmm 1 

ffimUmi&ft 2 7 11 ^2 <D#®Jf 105^1 ttV^i 
V^jSK*5V^-C. H 9 i^i-«*<Offif«|BftJtt* 3 1 tffi 

<om\zm i<o mmftrn 102^1 <D&mm 103^: 
m 1 (ommmmmw- 25 1 isst-So rai&ie&aw* 2 7 

tC, Zr-Zn-S-O^itfeSo ^(Oi, HI 3 

k*>^t, 0it?««Lfcfftti^i:«f*tt, pes* 

HHcoi^THU ;t<D§£*B*RW&«l"»rSo 
[0100] r 0»1B0W«CflUKM: 2 7 il SR 1 cd^ 
ttttJI 102^ «*<Olff«lB»»E«c-CttfflSnrv^ 
ZnS-20mo 1 % S i O z XMl& bfc fill* 1^*8^ 
So bfc^oT, ^1^1110 311, H^igL^IB 

w Lfcuiigo^ 2 coit mmmi&# 26^2 o*®;§ 
^R^m^i-So 

[0 10 1] fig^T, HJfi<03KlS3<0«*|S«jKflc2 7 

1 (Dmftm&M&ztntmzn 1 £>^«f#i 102M 
m-rzxm (xah) , $io#ino3Mts 

XS (Xfii) , fB«UB 4 SXg (XSb) . 

S2^ifrl6^Mt5Ii (I8c) , *»IR*I 
Il7Mt5Ig (lid) *5J;t5S*t»8Sr^« 
iTSXm (He) «rJ«fc3IJSU $6>tcRW-S8(0* 
ffitc»*S 9. XS. *5i^5-afilOi: 

lib, c> d, *5J:tFefl 5eft<oj0«Bilc:B8*bT 

[0102] Igh H g& 1 tf>^®icgS 1 co^®f*JS 
10 2Sr«Rt5l8T*)5. *<D**«lft*SW:, * 

fto»«B 2 coaBfcfrSsfcira b-cia^ bfcxi g * mm 
x-hZo xm in ^1 <Dffim&m 102 o^skis 1 

1 0 3 SrSRt5lS-C*)Sc 
5Ig^*7tfc«, SBfe^^JBl fcBKtbTRWbfc 

j:pic, i^Rj^iK e-c«j»MbxssriiifiUT, mmmm 

W2?m 



[0103] 4 ) *&w<nmm<D&m 4 1 

[0104] B4 i^-rfif«ia«8&tt 28ii mmio 

4, *3j:tKJBloR«#»2S:r(OJiH^*fiRU £ 
S«l91?y^-SSl 1 0*s«#Sttfc**«r*T'r 

U^2<7)#rof 10 5 £WLTl^V^ld:&^T[g]9tC 

^i-«*o««Ba«K*3 1 t«aM-* 0 

So 

[0 10 5] r<O«««0fl|«1E«jKi*2 
Sfil 1 o«»bu- if#l 2^AM^n, *tnc&*) 

S£<*rt>l£, u~1ffcr-ASrJ:5iR?>5&A/^> EMM 

£ffi«#SKfcS 0 ^^"C, 1^— tf3t^AJ»i--5**R«r 
H4^rflMSB«IH*2 8^*5 
u—1f**SA*t*4X'5«<o^*--»Kl l 0H 

Mff $R1E&«£# 2 8 £#s z. t S 0 JWW&fclHU 

If^SrSBftS^i-ffiffli-S. *S*S2 5GB<0««iB« 
So 

[0 10 6] ^<o«#IB»jK*tc*5V^rt>, SS 1*3 J: 0< 

Zr-Zn-S-O^Wlr*fc5 0 Zr-Zn-S- 

W«*Jl^LTaiffl*ttS 0 Zr-Zn-S- 
0*»»JHcft**t6»»H **OJKJR 1 ^BBil br 

[0 1 0 7] iti^coj: 9tc. ro1W«IB^Iffi*2 811 

«v^«*ou— if3t"eiB®^-rsoic:iab"C^So b 

fc^oT, !Bl*5«fc^SB2(Z>»|«ft:Ji2a3j:t^6 0ff$ 
t4, KiLtt, i = 4 0 5 nmT'*5il©»*U^B 
**>b*«>5. W«IB»JKff2 8©E»^-^0»±« 
brfs^p n pK^fR3±^^Sfci6lc, ^j^L 
tf2 0%^RcIoRa ^5%«j£f5J:5(-lllcO 
R«#Ji2*5±tWB2 0««#Jl6©3ltl8*n d«r-v h 

*»©J;3 4HJr*«rtt5Zr-Zn-S-o* 
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ttm*b&z>m&m 1 *s ^vm 2 <omm&m 2 ^ e 

ki-Z>M&, JSl^B«f«l2(OJ9$f*#*L<tt3 0 
nm-10 0nmffc^ J: 9 #3; L < II 5 0 n m — 8 

^L<li3nm-5 0nmT^^ J: 9 £f£ 
L < 12 1 0 nm-30 nmTfcSC ir^floto 

[0108] s& lout, mi&(DMm i 1 1 m 
aw4n«tto«tfc5. ssiou urn k 

«i o i©R»»«fr»rti-3«©*ffifcri, u-ifft 

^2 3^0, l2 4$T7yKit^o ^Slo-ym 
2 3 <b 7 y K® 2 4 O^Ute, 1 0 n m— 3 0 n mrfc 
5:i:f«K, 15nm-2 5nmW^H>J: 

o»« l 1 ©M** £ El Ctt&&mif Z> £ 

5. SSiOlOfSH:, ff^KHO. 8-1. 2m 

m8S-efc5o S«l 0 lO#*U«SH:, mm<Dm 

[0109] ^ — £tg i i o n g& i o i mm. s 

£ 0 U^ot, ^^-Stll0(Z)I${l 4 0 Mm 
-11 0/tm-CfeS:tW*U\ SE*S9 <b^ — 
1^1 1 0^r^^-^fci¥$^5 0 /zm— 1 2 0 m mT*fc 

[oii o] ^s-*ri i oiiUv^-e, #y a? 

lion i — iffti 2A»flM-te«rsfc«>, 3t¥tt 
nffise«« sc jo jt 6 m;s#r <si^fc<z>T?fc£::tas 

[on i] sits 8 n mm<DMm 1 <osat/i 8 <t 

l 0 l ©$ffii:A g-Pd-Cu A^A^fltrM U 

^o±tcA i -c Tfrbj$.zm&i&f&-rzzb\z±*)m 

f&ZtlZo ^-(Dm&, |2(D^i6lt Al-Cr 
I^ffiCM^ilSo Al-Crlll S2«»* 



(Dmm^mst. Ag&^ttmknm^&w-rzmnm 

[01123 8ii9it aw**^j»ij3l{k;tt»ffi-e» 
-e*>3cta*#]feLv\> Ml9^^^ssi i oco 

[o i 13] mm<ommi fcn— u 
[oi 14] rco^coit^i2^^^^^J^*3^r 

H Sl©fll#iWS:Zr-Zn-S-0 
£U S2O«t#i«rZnS-20mo 1% 
S i 0 2 "CMtT, ^2<OKmffS^IB»St ^^i- 
■SI 2 ^O^KLjo^T, SttJl 

JB2<75R«fl5:Jl*^S^R3tB*<OAgi:Sl£ 

M<O^Z r-Zn-S-O^WItU fl^l 
*i^Zn S-20mol%SiO 2 i: IT, ^ 1 (DW 

[0 1 15] ^V>T, H16<D»a4<OffiFaie«««:2 8 

(^-^ffi2 3^7yK®24) tf^fc$Jh,rt:S«l 
0 1 fciftlRRIBKeiaU SK10 1 <02Bf*J*3&s»jft£ 
n/t*ffi!CSItJi8Sr^l»-rSXS (XSe) , $2(D 
iiM6Mt§I^ (XSc) , IB»S4£rj£g£ 
t^It (Igb) ."*5«i:0«io«*#:S2.SrfiRjK-t- 
5ia (XSa) ^I^IL, £*>(C, il^St# 
Ji2 0*®{cft#«9Sr»4fci-SXS, *5J;W5— * 
Si 1 OSrlS0-&*>-fr5XS«rlllfi-r5ri:(cJ;ij. S! 

[0 116] Wctittt, Xie£rHS£LT, &K1 0 1<D 

mftmt>m&istiitm\Zs fc&msz&m-tZo x^e 

P^L/c<tJot)-C^6 0 ftJC, lie, lib, ^<ttKX 
HlfecD^ltciiiiSLTR^Lfci: 

m #xsoiasjiB^ds, i <c»«p«iaft« 

[0 117] m^R«#S-2S:SfcKUfc«, Stt^S 
d*>» l o^m^S 2 *-CMSft«S UfcSS 10 1^, 
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T$t^o 8119^ 60/im-120/im^f$t 
T\ y>;-Sfil 1 0«r«9'&*>*6xe«:«lll»i--5r 
[0 118] ft5!)^tIW7L^lt 

<o»« i \zmm l trw ^tct&<9 -os> s e 
[oii9] mmcomm 5 > ^pjohisw^ 5 1 

[0120] is 5 \z^rrmuBmm»2 9 x« i o 

JBiflMMi2 l*ro«Ilc»rilStt, *&fc«#Ji9 4r 
^Lt^^-fflKl 1 O^aS^HfcW^fe^o £9 

T/&3 0 tWSl6fi, S4^Rl«:il7(OS®^ 
Iff 3 cDt£®#Ji 1 5, fglCDSttSl 4, fS2CDl£ 

6, ii <z>ib»« i 3 , &&xfiM i o^mttJi 2 
fc x ^<DMM<Dmmumi&mc*$^xn. 2o<o%mm 

itilf, ±IBll*co?gffi4^2ffiFaS^**Sr«ri-S, 

IBMK * Sr» 5 r t it X£ 3 . 
[0 1 2 1] g!ltimg2 llc*5»SE«W*r4, ^5 

i o fciiifl Lfc if ft l 2^J:oTtT^tt 
£o JB2tS««2 2JC*5^StB»S^tt. ^ — 1«1 

1 o. me*® 2 i*3j:t/+Bisi 6^®i§ufcu— 

[0122] in 5 K^mm<omnummw2 9 m*5v> 
t*>, $5 0ii#ii 9, %A<r>mmwmi 7, $2 

r -Z n-S-0^«"J|Sf®T^5w<b^^LV\ r<£> 

*r»s«r«ffi-rtttf , % 1 cots^s 13^1 ost^ 
S2t<om, mi(ommmi 3 ^2^1*16^ 
m; S&2CDIMU11 8^4«mn 7t«, $ 

2 OfS^Ji 18^5 (Olif*:! 1 9 £ <^R|<0#®JB3&5 
^mtftZo Zr-Zn-S-O^i^W^ 

zti(biz^\,^x<Dmi®ftmm\*.tgm-rz>. 
[0 1.2 3] $5^t#i 1 9 tm2(Dmmwme 



<li3n m~ 5 0 n mT'fe 9 , ± «9 UlilOnm 
-30 nm"Cfc6 0 

[0 12 4] I4(0«li^ll 7&£tmi.<D9 

mftm2<Dmm*. ^Kli30nm-100nnif 
i!)^L<fi50nm-80nm1?^ o 

[0 12 5] Z(DX 0 \c s Bl5i^i-J:5*^ffi2»« 

KmfrSSrZ r-Zn-S-OMM<l:n:^ia 

K-ffi2M«5toW*l5»«S^tciov>-tt>, ±# 
[0 12 6] !3<Z)iiMl 5H 6 Jrj&l 

<osi*s i 4 1 (D^i:fitt5o * 3 (ontawm 1 5 
»*, 11MI2 1 (Dftmj&m&mtbzmm&^-rzx 

5. BS^JBSr* (2. 3^n) Sr^rrs^i:^ 

#*Li\, »3©Rt#ii5tt, ^ttg^HWai 

&X$C t 2 0 3 X&>Z> 0 Zr0 2 iCr 2 0 3 ^H 
^Tfcot, C r 2 0 3 CDfiJ^^4 Omo 1 %£JLh-?S> 

0 nm—3 0 n mX&ZZ. t&ffr& UV\ 

[0127] mwi lout mM(Dj&m4 <omm 1 o 1 

[0128] ^2 (D^iti 2 o tt, mifeomm l CD^M 

r, ::m jb2(or»jb2 o*5J:^2<oSBftJi i 
[0129] i e ii mmm 2 1 

1 6tcte, ^ii^CTlHfii2 l«^3RAt»39s« 

1-sr.td5-c#5 G trailer i/-f*i2^»* 
J:<»2«<W2 2tc»*rSJ:3, iaS^-TSS^ 

AZIi, AZ=1/ {2 (N A) 2 } T'«^ e X 
= 4 0 5 nm N NA=0. 8 5^, AZ = 0. 2 8 /x 
m^^5o rtfMEcD±0. 3/im(OW|j:| 

^agftO«fiHJC$*H6©^ ^116(1 0. 8m 

m£x±.<Dmt$x&z^k&m'rz>o ^^H6<d 

15 SW:, I11IS12 1 <£>?fn OfS&Jl 1 3*3«t^2 
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V\> 

[0130] *RBJi 1 6 tt. i&SMJg DT»JKJiSr«» 

[ o i 3 i ] i (DELktm nit ft i (Dmmrn 1 3<o 

J»*a^lctt»**6««Sr*^*p ft2lf$8 
122 &lB«?5dfc-r*BR|ctt, ft 1 WffiJI 2 1 £^ii§ L 

gl4fi, ft 2 0KHJI2 0 titKLT, *0#*«3J; 

3£LV\, AttWfcf*. 4«, »*L< 

«U A g Sr^tf^-C, j^JPa* 5 n m£JUb 1 5 n m£XT 
tt£Z>£5\cMi$L£tiZ> 0 ftKORitJBl 4dSAgSr-g' 
2k ft 2 0>tftS#H 6 tf* Z r -Z n-S-05R«-»St? 
JbS^iCtt, ftlO^ltSl 4*cDAg £ft2CDl£® 

*»f*. Ti0 2 , Cr 2 0 3 , lf:iiCr 2 0 3 

-ZrO z (4 Omo 1 %^C r 2 0 3 ) "T»J*SixS 0 

[0132] mi<nmmmi 3t*fc, ftnta«2 1 

^Ki/^3taia*Srai«^5fe«){c:, ft 2 <G>IB»JB 1 8 £ 
it^tt, ^<Z>#3|s|.*>J:triRffdSR^*tt5o ftlcofB 
^Sl 3tt, »*L<tt, ^^tt*ffi(C*3ltSafflSP^ 

±5^**1" -a. ^(Dtzfr. m i <DW,mm i 3 (Dmmz 

7nm^Ti«^tW$U\ ft 1 OSBflW 1 3 & 
^^^picIvW-cfcoT^, *gg* 

b 2 Te 3 M^i:^iGe-S b-Te, SiTtteG e 
Te-Sb 2 Te 3 mttW<DG e CD— S n "Cglk Lfc 
Ge-Sn-Sb-Te, ^fc^B i Ge-B 
i-Te, Ge-Sn-Bi-Te, Ge-Sb-Bi 
-Te, t)L<ttGe-Sn-S b-B i-Tet\ ft 
lOEMl 3S:^"rsr 

[0133] 9 mauDum* <D&mm 9 tm 

0\ g|*PS9<OJ¥$fi5'-l 5/zmt'fc5C^»*l 



[0134] y^-mmi 1 or*, hmw^iucd^ 
-Mi 1 0 tmm&hcDX'hZo vit&ox^ 

^ffifcfcuvtfc, Stl9^^^-ssi 1 oo^fg 

£jR;te«;t. 5 0 um— 1 2 0 » mCD/¥£<!:#£ J: 9 {£ 
[0 13 5] CJLbKlfc^-C, ia»SSr^-r-5W«SSr2 

[0 13 6] *«Jift3o^aflmBfWK#»c 
*3i>Tttu 3o^««IB©5*>-oSrll^*ffi<©fflfaB 

k<Dmznmm*mi*&m*m<-i-zktf-t*£Zo 
[oi3 7iit^ nn<Dj&m5<Dmm.umm<*2 9 

1 0 1 icft 2 <£>£&ni 2 0 fcj&K-r s xa (xs j ) > 

f5C0Rt#:il9S:*it5X8 (Xgk) , ft2<£> 

e«mii 8*r*K-raxa (xai) , &£xfm4<Dm 
it^mt, ^tt^bf Nil 6<Dmm\cm3<omm 

#I15^M«Ii (XSn) , ft 1 O^MH 1 4 
Sr^fcJKi-SXS (I80) , S20Rt(M6»itRt 
51^ (ISp) x ftl^lBfiW 1 3.«r*»i-*xa 

(xaq) , *j:tffti«)»mitJi2Sr*K"faxa 
(igr) triotftxifcu fti<oKa*e2co 

o*&v&t>i£z>j:m$:mM-rz>zkK£V)^ m&zn 

[0 13 8] Igj -mte, ft2lf«^2 2 Sr^i"S 

xat-ffia-rs. xm j ssi o 1 

$^/cffilci. ft2 0SStS2 O&f&m-tZXMX&Zo 

xajtt> n*o«j8i©xse tra«(cursais$tb 

5o &t-. Igk^UlU, ft2<DSlt® 2 OCD^® 

?r^bT x ft5<7?«mi*:Sl 9 Affile, ft 2^15^ 
m l 8 Sr^iR^So am 1 ft. WfooWA l <DX@ b 
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2 <Dtzmm i 8 (Dmm^.. m 4 <Dmm&m 1 7 &&m-f 

[0139] xm j ~~m\c£<om2mmm2 2^^ 
nasi 6£r^j&-f3o *p^/§i 6fm^^nnr^^;^tt 

fit. $4(Dii#:il 7^Sf5I?rMI^W 

[0 1 4 0] ^11 6 LfcSgl 0 

Hf$RH2 1 «r»rti-S. RlttM2 l SrMtSI 
SWCs I8n-ri:*at'5, 

[0141] itn * mm 1 6 (Dmftm&^-tzm 
ic N $3^i#n 5SrfiKBti-sxe-c«>So xmn 

IC*5V^X», ^ffitl^fflU T i 0 2 £fcJ2C r 2 
Og^b^S*'^* V tfv h£J8^T. Ar 

tfX^mM* 1 *fcf±A r ^i:0 2 ^cb^^f^#ffl 
*^s>* y ^ o fcStMi, Itn 
Kias^TW:, Z r 0 2 *$J;U<C r 2 0 3 <D^4^ib/&S 

r% xs<yf y >^£HJteLTJ;v\, fcsws, itn 

l£*5V>Tf*, T i £fcf*C r 2)>bJ&5*^:y* y >^ 

[0142] wc N iio^iiit, ms<ommwm 

1 5 ©*ffitc!B 1 OKItS 1 4S:fifeH-r5o XSo«c*3 

* y >^&h*£1-So xepSrias-t-sflft^. xmn£ 

[0 14 3] Igp^lLT, Sl^Jtll 

4<Dmmizm2<Dffimftm6&&m-rz>o xapi*. x 

[0 14 4] Igq^llt, g2 0li«:g 

6 (Dmm^m 1 coie^/i 1 3 * 0 xa q ic*3v> 

Ttt, B»t®M£te/8 U Ge-Sb-Te, Ge-S 
n — Sb— Te. Ge-Bi-Te, Ge-Sn-Bi 



-Te, Ce-Sb-Bi-Te/i5it;G.e-Sn- 
Sb-B i'-T e^b3S*Stb6v^^lo^«-»S: 

£fcteA r £ N 2 #*<D^;tf;*#|gfC*:e;* 
y V^Sr^-TSo 
[0 14 5] I^r^ltt, ^KDlB^Sl 

[0146] mi tnmm 2 1 *t»atfc«6 101^ 

y y^ii^©9tiito *'^b, 

1 owfat>m&i,xffim&mt£it. kumiss: 

*$l>Tt>, ^O^fl|4cotf^l5^f*:c0»!^^i:^ 

fiiLt, y^-mmi 1 0SrlA9^^SXm^BS 

[0147] lAo^^xedsjftTb^att.-i^sicjES 

DT. g|2timg2 2*J:tt«lflMM2 
m^r^ife-rSo «J«MkXStt. t^ISrMtSSl^t 

1 1 o^astj'&i^xe^sttt) l<^(c, *iiff»s 

2 1 t::o^T3SjfcLT«fcV\, |OM>fbXSSriatei-S*«fe 
tt, HJ6^«l{ciB»brift^L^:i:*3l9-CfcSo 

[oi48] (sifieo^tt 6 ) *3&w<n$m<Dmm 6 t 

[0 14 9] Bl6^-r««Eft«t»3 Ott, SISIO 

— jjcnmffitz. m 1 102, mi <o^mm 

3 . is^s 4 , 2 (Dfrmm 5,^2 (o^m^s 1 0 

^rtt^o S6tc:^i-««E»ttEfl:3.0lc*5V^TW:. ^ 
l*5 t t^2<D#ffi^3^<tU { 5^ > Zr-Zn-S- 

onkwftmt ltvn^o ^of& N ^gI6^c*DV^T, ait 

[0150] ^<DMm<Dmmmmmm*. m 1 *sj:t«B 
2o*«ffiio2j3j:(jtio6Sr, fe^oimnsfiK 

*T^ffi^tl,TV^fcZ n S-2 Omo 1 %S i 0 2 "C^ 

^Ufc«^c«a-t-5o r<0J:5***(J:*5V^ Zr 

-Zn-S-OMffilt Sl^af 2(0#®I3 

*5j:r/5 <b trffiffiT#5o mi&&i*m2(DRwm3 

m2<Dffinftfg2*sl:i*6<DZ:tbbmKX3bZ> 0 Lfcd- 
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of, Zivblz^\,^T<DmMtmWteGv&1r% Q mite 

IX, m2-7 nmTfc^: £ 9 bV\ Zr- 
Zn-S-OSfflit^5MI(l »Ge^ 

[oi5i] «v*-t\ mm<D]&m e (Dmmmmmft 30 
*mm-fz>jjmz®.w*tZo mn^mmi^3oa, mm 

das) , ummA^tim-rttU (xai>-) , sg2 
co#®^5^r^iK-r^x^ (igt) . m2(ommwm 

BH-5X31 (ltd) :fc>J;u^*tJ§ 8^Mt5ii 

Ji9$r^i-SXa, *5ctI/y^-S^l O^I^^fr 
tsig^tt^r Kit^tb^o x^b, 

■Cfct)> X5ggf^^^2(c||igbr^b/ci:^ 

•? -efc «9 . nuhnmm<DMm3[cmm^xm i mvtzt 

[0152] im s n 31 1 (ommfcm 102 <^^®tc 
f i^ii3Mt$ii-cfc5 0 x^sfi, mm 

ie^M4 <Dmm\zm 2 oj^/i 5 &j&j^i-sxa-e& 

[0153] £LL, El 1 -SI 6 £r#fig It, *&W<Dm 
te, Zr-Zn-S-OITOM, Mi^lotl 

-6 8 0 nm(DW-f *t*|E^t5DVD-RAM 
£fcttDVD-R, i3j:t;Sl4 0 0-4 5 0nra(DI/ 

[0154] (mm<omm 7 ) ^^o^co^ 7 1 
[0155] i7ii mm 201 <vmm\c, T&mm 2 

0 2, |S^2 0 3io<tt/±^m^2 0 AfcZVm^ffi, 
^$tlfc^^y 2 0 7-Cfc5o >^ry 2 0 7<DfE^flS2 
0 3 H R&#WiS^/§ 2 0 5*$£tfiE^yi 2 0 5 



9 itfUi^i 206 ^t^^^^-r s 0 &kih 1 - 

<DMt&<D?l*:V 2 0 7lC*5^Ti3:, IS^UI 2 0 5 *5 <fc 
^l#l2 0 6lt f^-ffi±^^^tl> ^bfcMB/I 

120 eteir^lC, ^*U 2 0 7lC*3^Tte, m&2 0 

l. T»<tr;±^ii2 o 2*3j;^2 o 4 ^tfii 

[0156] ££ 201^ It, ^frlfttCte, S i mm 

te¥<D¥mttmm. *tcntfv*-tf*-bmm. s \ 
o 2 mm&£xfA\ 2 o 3 mmteb*<DK&M&mm&, m 
m2oi t LT^fttSo r&nw2 o 2&xrj±t$ 

ti2 0 4fl l^^ilTO"CM^^o T£Bm^ 
2 0 2ioJ:^ii2 0 4ll mz-tt. Au, Ag, 
P t , AK T i , V/$S£XfC r f£bmc~tlb<Dm& 

[0157] 8B«ffi 2 0 3 Sr^-r^iaMiS 2 0 5 f*, 

*r*«»e>jS!K ffiM^^i^tsr khx$% 0 teas 

te, Mfctf, Ge-Sb-Te, Ge-Sn-Sb-T 
e, Ge-Bi-Te, Ge— Sn — Bi- Te, Ge 
- S b - B i -TeJb^^G e-Sn-Sb-B.i -T 
emUm^m^iV. i»)A#fl<Jl:tt, GeTe-Sb 
2 T e 3 mXteG eTe-Bi 2 Te 3 * 

[0158] SBftgp 2 0 3 $:Mt6Kl*l 206 
14, i^li2 0 4*5j:t^T^®^2 0 2 <b CDfUHcttBE 
^Mt6C<b(cj:ot, ffifiW 2 o 5 
HiaWKSKtf * - £ SrBSJfc U IBftJi 2 0 5 «r«ft»i3 

^2 0 6Ji:, BHRSBtW-rsr^fc-CSSo ilM2 
0 611 Z r - Z n - S -0*»»i"C* 5 , 
te, ±15* (1) . (11), (2) , (2 1) *fcfi 
(2 2) tfa$^S«-»^P>*Kfi<jjcj*SJl-C*)S 0 Z 
r-Zn-S-OlttSid MM&X&Z Z. k , 

[0159] Z<D?i^\) 2 0 7(^OV^rf4, ^3zliO||^ 
[0 16 0] 

G»k«i i ) mmm 1 -ci*. *&m&&&-t 
z>\cmz>'&'e<Df>ffi&»k ux, mMtomm 1 ictn 1 
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[oi6i] wt, fl^«EfBl«^^^of«^^jfe^cov^r« 

.*«ci8tt-6*rt»*i:nc#»«r«v^t>Ot-ra) o 
[0162] £T> Sffi 1 t tt, ^56nm, h 7 

ftBdSit/^^KSffiO^^IWSIt) 0. 6 15/zmcO 
*rt»3ftW«l*a^«>K»t 6>*l,fc, Iil2 0mm, 

[0 16 3] CCOg&l CD±M, (ZnS) eo (S i O 
2 ) 20 (m o 1 %) <£>fg 1 (DffiM&m 2 £ 1 5 0 n mcO 
m$X\ Ge 27 Sn 8 Sb 12 Te 53 cOE^/¥ 
4£r9 nnKDl^t, (Z n S) so (S i 0 2 ) 2Q (m 
o 1 %) cog* 2 C0^i|#J§ 6 £5 0 nm<£>Jf:£-C% Ge 
80 Cr 20 m^%) <Dytv&UffijEm7&4 0nTn<Dm£ 
X\ Ag-Pd-Cu OSMI 8 £ 8 0 n mCDjf:£ T\ 

[0 16 4] Ml 2 SrfiKR-rSXSJCiSV^X 

(Z n S) so (S i 0 2 ) 2Q (m o 1 %) cO*§./££r 
^pr**^* y y^-^y h (6S1 0 0mm, * 
^6mm) ■Srfi8R3*«i^ftOf+»t, /<!7-4 0 0WC, 
Ar^ (9 7%) «i:0 2 ^ (3%) t<Dm>&tf*& 

[0 1 6 5] 1B«a4«r*Bir5XS^*5l^rtt, Ge 
Te-Sb 2 Te 3 ££X tc^M^G e <£>— SB£ S n 
&LfcG e - S n - S b-Te SttS-^^fifeS^^y ^ 
y^-yyF (SSlOOmm, f^-6mm) 
JB««icBl9f+Jt. ^7-10 0WT% Aril* (97 
%) tN 2 ^7 (3%) t CO^^^f^^^AUTttlW^ 

y ^^Srtfofco ^/^^^^coJE^l^o. 13 

[0 16 6] #2<D»«fl«6arj£K-r5XSfii, fgl 
CORSES 2 *5 £tfSfl 2 (D^Sfti 6 ftSXJtftKm Dm 

i 2 «rdw-r-&xafcw«icLr. njteu 

[0 16 7] *»JR4fijEJi7Srfi81Ri-6XSi2:*5V^T 
Ge 80 Cr 20 (JOK-^%) (OM^tfSM»f)^ 
(il^lOOmm, Jf^6 
mm) &fiRRKe«-#0fttf\ /^!7-3 0 0WC, Ar 
(10 0%) ^ALTlffi^^y^ y V^SrtTo 



fc 0 JX^*P$CDffi;fcKifaO. 4Pa£Lfco 
[0 1 6 8] SSt«8^Ki--5Xg(C*3V^-CI^ Ag 

-p d-cucoM^;^W^^>^^b^^^^^^^ y ^ 

(BilOOmm, ff^6mm) £rj£jR£ 
glC^Otttt. /^-2 0 0Wt?, ArJf* (100 
%) SrWALTBi:«^^sx^y v^4rfTofc 0 
m<Dl£J3l&ffi 0 . 4Pat Ufdo 

[0169] ^_hco£ 5 tc bTS^ l co_hle:fg i cot$S 

fM2« 1BSS4, ft2 0>gMt*l|6, 3t»iK*|jE»7 

«iwfctt»Bo±ii:, i o t ltb:^ 1 2 0 

mm, f*0. 6mmC0RJ^(O/Ky #~ aK*— 

mm i o £^«jf 9 isxmmmcte y> <&ttit 0 

[0 17 0] BO *n»ffcX©£LT. «ft8 
1 0 nm^*i#U-f«r«ot, 1f$&iB&»S#2 5 CO 
ISft«4Sr, *S2 2-6 0mm©»5B©»tt««rt-C 

m£±mzw.<D xm&it £ ^tc 0 ztvizxv «o*Ktxa 

Wl, >^^/^«-^l -l<P«*E»afr2 5cOf£ 

[0 17 1] S&K:. Sn<z>R««B2*5J:tfSl2<BR 
«ff * 6 1 fcj^i-«»!6»fe*6jft«r*v^r*' 

i - 1 o« $&eh$£# 2 5 1 mm<Dffif&&G 

-2-1 - 1 2©*«iBftI#2 
5 *rff*Lfc 0 rttbflMRB«Kfl:2 5 tt, SRl COS! 

^T. _hEco^V^#-^l - 1 co1f^E^^2 5co 

[0172] 1-2 — 1-12 COif ^E^ 

ift2 5^fit5fcfelC micOftfI#/§2:fcJ;tm 
2cO»m«cJS6CO^;JKXmiC*5V^T, S i 0 2 , Zn 
S, (ZnSe) eo (Si O z ) 2Q (m o 1 %) x Z n 
S e. Z r 0 2 , (Z r O z ) 8Q (Si O z ) 20 (m o 1 
%) . ZrSi 0 4 . G e 90 C r 1Q (H^-%) s (Bi 2 
0 3 ) 80 (S i 0 2 ) 20 (mo 1 %) , T e 0 2 . &£Xf 

(TeO z ) 80 (Si 0 2 ) 20 (m o 1 %) <OU^^ 

ilOOmm, |^6mm) ^r-^tt-^^tffi V ^fc 0 

[0173] ^fc, a*?— w\ ^v^y^-^y 

(i, fy^t^- 1 - 2 ICOV>t 1 k w, 
-^■1-3—1 - 5lco^Ttt1^://w#-^l - 1 
< 4 0 0W, •^^T'/^-i-l -6 — 1 -8tCOl^-Cte5 
0 0W N -y-^^/U#-^-l - 9t£Ol/>Tte3 0 0W, 
^#-^-1 - 1 0 — 1 - 1 2t£ol^-Cf*2 OOWil 
fc 0 ^^iy^^cOJBE^^ 1f>^A**l-9-Cl&l. 
33Pai: L7t^ x ^coflfeco^V^-Cfi-y- 
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1-1 tmt<mo. 13PatUc 0 ^KKflCiA 
-f V^/W^l -2*5<fct;i - 1 0 — 1 

- 1 2iCoV>r«-^>^/V#-^-l - l^C<Ar 

(9 7%) b0 2 tf* (3%) <t<E>^#;*£/8v\ 
y/^tf 1-3-1-8 (CO^t (j: A r ^7, (100 
%) £r;8V\ 1f>-:/yi^-§-l - 91-oV^te, Arjfx 

(6 0%) £N 2 #;* (4 0%) 

[0174] ^ mi&£xfm2<nmmfrm<Dj&mT.m 
jc^t, -^>-^#-^i-9<otf#iE^^co#^[c 

/<V*£tltcGe*o±UiC r bfrfc UGe-Cr-N 
[0175] JD^CT, it®Wfc£>t£. ID 9 \Ctf1-£ ? 

*u si^wi o 2tmmm4t<Dm&£xfm2 
^mii o 6 tmmm4 t<Dm\^ nowi 
o 3%>£x*m2<DRffim i o 5 z^ti^timzL 
m^<ommmmmw3 1 ^siurc 0 ^ 1 £>#®/i 1 o 

3*$£Xfm2<Dft&m 1 0 5mNfMGe-C r -N 

[0 17 6] ^(D^^^ft#fS^#:3 li*. !gl 
<D^WIl 0 3#J;tfg|2<7)#ffl§ 1 0 S^J&Mbfc^ 

£(^t^>-:7Vw#-*§-i - 1 (nmmm&i&ftkmm<Dft 
m&mc x *) vm bfc e m i <£>#ffijf 1 o 3 co^xm 

MSSl^Ttt, Ge so Cr 10 <DMf&$:#*t Z>W 

PcfrhJ&Z>*'<vZ V V (Igl OOm 

nu |^6mm) 9 tttt. '<17 — 3 00 

W"C\ Ar^ (6 0%) <!rN 2 ^ (4 0%) fc^>» 
^**ALt, m. 3 3PaCDjEE^jT, K«ift* 

tfC r irKLTGe-C r -NCO^l <£>#ffiJi 1 0 3 
£r7£/&b*L 0 If! 2 cofM Ji 1 0 5<D&$kX.mhZ.tikm 

[0 17 7] ^±.<D^0\^XmhM^>Zf;V^\ 
-1-1-1 2<Dmmim&W2 5*£tfJti&#] («*" 

tr— (Pp) £*tci?i J-^-To ft, ih^^/w 

#*1 -1 — 1-1 2©«*IB»jKfr2 5*5 J: tWt«M 
[0 17 8] 1S*&IE&8E#2 5fc:fcl**R«(«B<0*5Br 



£\ *&fi9 O^-CMISS 0%£>il5ffi«®«t- 1 0 0 

<£ 19 f£*ffl id tt|B»g 4 t m l <Z>»S#B 2 *3 <fc t5» 2 <E> 
8t*B6 0/>4< of^&J«a^£bT^ 

[0179] mmmmmft2 5<o»9 5gu»#* 

ag bliI»tt«TOft#-T?«fcft bfco 
[0 18 0] IfttflBMKtt 2 5 \Zffim*&&~rZ>1tit> 

yKt, i — if * i 2 zmm^mmft 2 5 ^is^i 4 ± 

«c«3fc***»*^>-X^**«bfc-«W*«^« 

V>Tte. ifif 6 6 0 n m<Df 9ft l^-f t H P » 0 . 6 
^UVX^ll, 4. 7GB**ffiS0>B»£rfT 
ofco ««IB»«E«s2 5SrIiHES^:S)»3i*tt8. 2m 

[0 18 1] £i\ *9igblHl«kSr*3t-rSIR^«5S* 
#Sr**Sfc«>^. fcT— *x<!7— (Pp) *sitf/Mr 
^/<!7- (Pb) trfilTO^IB-CRfibfc. ±IB«D^ 

^✓*!7 — (mW) £{£^!7 — l/^A^)/M7^^!7- 

(mW) t^W^y— *Hb*36SP ) ««|B»«fr2 5 
MftltTMttbT, -^ — ^^0. 4 2 /zm (3T) — 
1. 96/im (14T) (D^^^Att-^-^ (^—^|S 

b^o ^br. ifti#m<D&v*m&±xm&M(D&i?* 

<DWb*Sv**WL 3 %{dj^b^ii:#cO tf — 9 s^V — <D 
1. 3{£<£>^!7 — ^«{CP p 1 t&:#>ti 0 b°— ^ 

*fc#E**#lcov>T5p^y^ffiSrJB5eb, y^V 
-f T * !7 - O ±Kffl[*5 <t t/TRSffi^ 5p*&ffl ^Pbra 

^«E«rWfib, bT— ^^!7— Sr*^(ciiAP$^r, 
^ft*<O^P*S^y^ffidSl 3%{c^b^i:#0t: 0 — ^ 
/^-oi. 3f&o^y— ^Pp{c^bfc 0 r<^J:5 
luLTRgUfcP p*5±tf p b<o*#t?ffi»bfc»& > 
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Jt-rna, Pp^H mW, Pb^8 mW^t5 r. 
[0 18 2] »9 5Sb»#*^ttffiO«ait*-6lft0 5g 

T, ^-^10. 42^m (3T) — 1. 96/um (1 
4T) <£>7V^Afi-J§-£r (y^—J^m^X *)) I^-CO 

5, 1 0, 1 0 0, 2 0 0joit55 0 0[Hl, 1 00 0- 



ioooo [Hi<£>«sia-ete 1 o o o Eft, 4 <b wc 200 
00 — 10000 oisKD&mxte 1 000 o[n]ft<t b 

[0 18 3] 
[^1] 



fJ7'h 


(md%) 






t* u- 
Pp(mW) 


1-1 


(ZnS^G^o 




1000 


10.6 


1-2 


SiO a 


WO 


100000 


13.0 


1-3 


ZnS 




1000 


14.0 


1-4 


(ZnSeWSiO,)™ 


S*L 


100 


10.6 


1-6 


ZnSe 


**L 


100 


14.0 


1-6 


ZrO a 


WO 


100000 JGJLJt 


14.0 


1-7 


(ZrO^SiO^ 


WO 


100000 J^._t 


1S.0 


1-8 


(ZrO,) fln (SiO 2 )„ 0 =ZrSiO 4 . 


WO 


100000 a_t 


11.5 


1-9 


Qe-O-N 


ftIL 




14< 


1-10 




WO 




14< 


1-11 




WO 






1-12 




wo 

















-3 — 1-5) fcoU^ttH 5 iKUIaakjftS 1 0 0 0 0 0 

^Lt, MM**** «MHfeWSV*) flmetMH* (SP 
-^^/U**! -2*3itKl - 6— 1 -8) (CO^ 
TJ*ft9 5SLlHl*d5l 0 00 00[Hl^_b[Hl6 (*&«9i£L 

[0 18 5] ^V^VS-^l - 943<tl5l - 1 0 

^^IS^fr^o^T^, ^^!7-14mWKT 

[0 18 6] £fc, if>-y^#-^l - 1 l:fc<fctfl - 1 

[0 18 7] I^lT, «3fe«fiROJt««0«*|E 



o, my&is\B}&h ioooo om^it^ot, g?^ 

[0 18 8] £<bM, ^>-^##l - 1 — 1 -8cott 
«IBM«#*Ppfc:o^TJ«fc^5*. (ZnS) 
80 (S i 0 2 ) 20 , (Z n S e) 80 (S i 0 2 ) 20 *5<fctf 
ZrSi 0 4 ^^m^^^{-^4x-€ f ^VNfc1t^fB 
MM* (BPt), ^tt^tti^>-^u#^l-l, 1-4*5 
io«i-8).ttPp^fi<, JzoT, Kis»«fl["C*>o 

fc 0 (ZnS) 80 (S i O a ) 20 <i: (ZnS e) so (S 

i o 2 ) 20 ^mmwm<D^m^ti'ethm^fz.mmmm 
mtt (ip*>, ^H^tbi^^y^-^-i -i*3ct^i - 

4) «rJfc«1-*£* (Z n S) so (S i O z ) 2Q &m^ 
[0 18 9] ^±<oJ;5*^«Wlft^>tt*lc:J:tttf % IB 
t i/ytt, ^fcfirH^cov^tb^i: s io 

- i - i 2 oit ai2»ac»:o 3 *>> K^«3»te*3«fc we 



-23- 



bte, Z r 0 2 ^tfTO^fcliZ r 0 2 *5<fct/S i O z 

-6-1-8) ttH95KL»*ift^tttBlc 
S*lT*5!9, ZrSi 0 4 ^P>«5»fiS:Rt# 

rir-Cfcofco ZnStfcttZnSetttftW 
1-1, 1-3-1-5) ttlBSUB 

1-1*5*1*1-3) ZnSeHtfWM^fc 
t><0 (*^/P«*l -4*5£tfl -5) »*) 
tttfeifelCltitV >5 r. t h W h MCte o fc 0 
[0 19 0) ffM<l: lt^»J^^f>, z 
r0 2 tZnSt Zr0 2 i:Si 0 2 tZnS 

tcDi&Sm, £fcttZ r S i 0 4 t Z n Si'Ofl^jS: 

[0 19 1] (H*fe#j2) Sat«2-Ctt, KV^#tt*3 

itfjirUT. Zr0 2 iZnSi^tfcZr-Zn 
- S - O ^tffi- B SrKVfHI \cm V ^ fc 0 
[0 19 2] **«««{:*3V^rt>. ^jft«i fc 
SB i ^K8^i^ Jitffg 2 oRttftJIfttSli^m C*a/& 
**-t-5«-^bfiRS*«ta«JK*2 5 (11) ^ 

fNRLfc, ^*«2"Cf*, (Zr0 2 ) x (ZnS) 
ioo-x (mo 1%) £*B£jh,**o*mfcovvrR« 
^{^l>-50^Lfcm^ffiffl^^5fc^{3l x f£l 

#£fEHUfco rzn-sj -e»ft<, TZnSj 



£*lBi-*»g\ (S^») / (Zn(^M) # 

«tf i-e*>s«j«Sr^i-fc^-e*>5 (»T<osijK«tc*5 
[0193] ^jdKffio{Nr«eftK«». an^uw 
r, mmm 1 co^is^^ 2 5 ^ ntt«>ttj&£ u sr 

1 *5 ±t«B 2 ^i#ito«Xg^^I Ufc££Gfc^ 
r^tv^^idLTf^Sibfco -^^^#-^2-1-2 
- 9 (omntiad&ft&ftm-zitMz. m 1 

*5«t.^»2(DB«»JiO«IRXa^*5V^, ^2(C^-r 
V V (W&l 0 0mm. f^6mm) &-£;ft,-e*x/B^ 

fc 0 i£fc, mi ^1^1*5 J:t;$ 2 

4 0 0Wi:U JiMI^JO. 13PatU j£JR£JSiC 
^Ai-^^^t-fiAr ^ (100%) £/Sv>fc 0 

[0194] *s*y#))>ym\c&yjmiZfrimnw 

[0 19 5] £1±<D£ b\^Xnhfrtz.*y^*7>v%¥r2 
-l— 2-90«*l5«jBEWcov^^ **«1^IS]« 

^^m^^coW^^ic^^fct 0 -^^^- (Pp) 

^#-^-1-1, i -3*3j:t^i - 6<omm^mmmco 
^^xhmm^wm^rcu^m2\c7r:-r 0 zbic, \m 
<oit*>\^ miM&i i izxftMvtcm i o ^-t^ikmat. 
(ommmmmws nz^^xhrnm^wm^tc^mhrn 

mmt-rz) . 

[0 19 6] 
1^2] 
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[0197] m 2 i^-rbs^ 



ft 

#^ 


# 1 *5«£ 0<S& 2 tfflJtfifrJS 
(ZrO,)v(ZnS) infuy (mol%) 






t* 7- 
Pp (mW) 


1-3 


ZnS 




1000 


14.0 


2-1 


(ZrOJ.nCZnSU 




2000 


12.0 


2-2 


(ZrOsWZnSU 




4000 


12.2 


2-3 


(ZrOO^CZnS)™ 


SSL- 


6000 


12.3 


2-4 


(ZrO^^ZnS)^ 


SSL 


8000 


12.6 


2-6 


(ZrO^CZnS)™ 




10000 


12.6 


o £ 
z-t> 






30000 


12.8 


2-7 


(ZrO^^CZnB)^ 


6*L 


60000 


1S.2 


2-8 


(ZrO^soCZnS)^ 




70000 


13.4 


2-9 


(ZrO^^ZnS),, 


*t«9 


100000 


13.6 


1-6 


Zr0 3 


^•3 


100000 £A_b 


14.0 


1-1 


(ZnS) m (SiO s ) 3p 


fcrL 


1000 


10.5 













S *5 J: U«fl:»<0$W*a s * LV vfr 2 - 2 *3 

©««e^*"c-r±»9 3Suig*As i o o oi«it?*>s<o 

tC**U ^^^/W#-^2 - 2 ©W«E«flt#:"Ctt4 0 0 
0@£fc£*S*a^»fcftfc. $£3lW (ZnS) 80 (S i 
0 2 ) 20 0»^J: «9 t (ZnS) so (ZrO z ) 20 ^W 

Z n S - S i 0 2 O^Otti|6f J: HZnS-Zr 0 2 <D^ 

[0 19 8] (Z r 0 2 ) x (ZnS) 1QO _ x (m 

ol%) CO^idT^lB^n. XS8 0WctMSi 
<?)Zr 0 2 -Zn S^O^JjSf^r^m^S^^^ffiV^fc 

imbon;* (i^v^s-^i-3, ^2-1-2 

-8) tcjov>r, MiBjftsjlfefrf, iot»^IP 
Wk-?Z1t 0 _biE5S+, 5 o^X(Dm^«SSoz 

r O z - Z n S*0»»*««#|(0*rSi:lV^«« 
mmmft (^V^##2-5-2-9 *S£tfl -6) 
tii^T, 1 0 0 0 0laI£JL±<D|»!9 5SbleakdS#e>tL 
fc 0 «oT. *SM6«co3e*d>b, _b|H^*^X^5 0 
^ X ^ 8 0 SrWfcfiliafiKttH^WW^fiF* LV^Ci: t>m 
f&£ftfc 0 £fc, C^J^SSK^Z r 0 2 ~Z n S^<£> 

r<7) £ fflCf 3Z r-Zn-S-O^ffl 

4mWtHW: a 

[0199] (mmm 3 ) xiktti 3 iSies^s^ 



Zns^fflics i Oz*m&\^tLh<o*:W$mfcm<o 

#j§ assise D«^^^i-s«-»^e?^*««fls»ac 
*mt£i£xttsii,it* mmms^^ (z r o 2 ) 

y (S i 0 2 ) z (ZnS) 100 _ Y _ Z (mo 1 %) (5£ 

IcigLfc&jSteffl&^a^ic, il*5J:^2^ 
i^foW^, ^3l^fj:^:Zr0 2 ^J:t;si 
o 2 co^W^Y*5j;tfz (^e/w%) 
«aB««EfrS:^»Ufco -r-e, Y+z = 5 0***4 

[0 2 0 0] *H*«<Offlf«8S««e»<>, 2*1^ 
IX, Bl^i^2O^®^c0W^3tC^-r«- 

^TVi**-* 3-1-3-11 Olff«eftHtt:«r^jHr * 
Z>*s<V? V — h (I^lOOmm, J?^6 

mm) zzti^tim^tio miv>w§nfcm&£xfi 

[0 2 0 1] £1±<D± 5CLt#e)^t^^#^3 
-1-3-11 <D««E»jK»l-o^X, Igffiffil 1 £1^ 
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[020 2] 



[*3] 




(Zr0 2 ) Y (SLQ s ) z (Ziib) 1DQ . Y . z (moi%) 








3-1 


(ZrO^ ioCbiu,) wCZnbjBo 




20000 


10.0 


3-2 


(ZrCyaoCSlO,) aoCZnSJeo 


*g; r 


20000 


10.6 


3-3 


(ZrOsWSiO^fZnS)^ 


*fp I 


20000 


11.2 


3-4 


(ZrOJ^(SiO<,) ^(ZnS)^ 


4* I 


20000 


11.8 


3-5 


(ZrOsWSiO^TotZnS)^ 


#9 


looooo £Lh 


9.6 


3-6 


(ZrCy oo(SiO,) w (Zn S)^ 


W>) 


100000 


10.1 


3-7 


(ZiO^SiO^CSnS)™ 


**L 


100000 W-b 


10.7 


3-8 




«L 


100000 £Lh 


11.2 


3-9 




ML 


100000 J^_h 


11.8 


3-10 




**L 


100000 £LL 


12.3 


3-11 


(ZrO^SiO^nCZnS)™ 




100000 £L_L 


12.9 








. 10000,0^ _ 




«k V K. % r u 2 ; Y ^ l u > 







2 ) z (ZnS) 1QO _ Y _ z (mo 1%) <Dj£\ZXmtd£ 
*K Y + Z = 5 0 ^Sf:tM»5i<OZ r 0 2 - S i 0 2 
-Zn Sm^*t^^Rm^*^*t^tC^VN^1S«|B»l« 
fa ^~7>V^% 3 - 1 — 3 - 4 ) 2 O^Y^ 

40lolO^Z^30COE^I5iO'bO 

^-3-2—3-4) -e. mm^^-r, 200000 

(Dm'OMi.lBim. 11. 8mWOTOt e - ?'<V— P p 
mfamUn'P^Z n SCD^^^ui/^>'^#-^2 

Lintel 0 0 0 Olsk Pptel2. 6mW"Cfcot 0 
iot, ZLCDKMtfah. Zr0 2 -ZnS*tt»|:Si 

[0 2 0 4] ±|a^lc:T^IB$tL N Y + Z = 8 0Sr»fc 
"«a^c®SOZ r O z -S i O z -Z n S^^M^ll 

-3-11) OH, 30^Y^701Ol 0^Z^5 
0<Ojm/SffifflOfcr7> 7 — 3-1 1) 

r% mmt^^-T. 100000 \£}$x±.<Dj& v) as urn 

12. 9mWOT<0^" ^!7 — P p £»/>5&#* 

(DZn Sc7>^*^UV^V^U#-i-2-8W«E« 
tttt (t2S:#i(0:t) "Ci*. *05gL@»H7OO 
00HK Pp{j:13. 6 mWT'feo/: 0 ioT, ^ C0it 
(R^fe-b, Zr0 2 -ZnS^MlCS i0 2 ^« 

[o 2 o 5] #IHK«ott*a>&, 



1 o^z^ 5 0Sr«fc-r»fifc«SH<oW»36S»*bv^ri: 

[0 2 0 6] (|feK«4) HJ6«4T?tt, KV^MHfeJS 
l^^tt, ZrSiO^ZnSfctWLfcZr- 

Z n - s - o*»»iS:lSt#Ii:fflv^. *«»«K: 

2 O^mttJI 6 assvM^ C»^*^i--5S*»3&>6^SS 
1f*IE«jg#:2 5 (HI) Sr. ^bii^i^W 



fit, (ZrSiOj A (Zn S) 



(r 



1 %) 



(5£*> (S^I-Tft) / (ZnOM) 
»«*Wl©*f»*r, ^ 4 {d^r-T J: JlCZrS i 0 4 tD^ 
[0 2 0 7] **16«|0*«|Bft«Efrt>, **«I2 fcM 

c<, ®i^J:^2 0KS^Ji^tt-J|sf^4^-r«- 

mmvmi&kv. »i*5«t^*2o«i«frjiort«xs 

V^#^4 - 1-4-9 CDttP«|B«jK»Srf^»rS^: 

(tllOOmm, f^6m 

[0208] ^±co J: 5 1- brt#6ttfcf->'^#-^4 
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##m^^^Wiffi^^^*^fct°-^^!7- (Pp) 



10 2 0 9] 
[*4] 



§^ 


# 1 ^5^TJ<^2^ilS«cJ§^tt^ 
(ZrSiO<) A (ZnSW (md%) 


mm 




t* u- 

Pp(raW) 


1-3 


ZnS 


mi. 


1000 


14.0 


4-1 


(ZrSi04) H (ZnS) ee 


L 


2000 


10.0 


4-2 


(ZrSiOJnCZnS)^ 


*SL 


3000 


10.1 


4-3 


(ZrSiO^flCZnS)^ 




5000 


10.2 


4-4 


(ZrSi04) 2fl (ZnS) 7B 


**L 


9000 


10.4 


4-6 


(ZrSiO^nS^ 




100000 


10.6 


4«6 






100000 £JL-t 


10.8 


4-7 


(ZrSiO^^ZnS^ 




100000 J£i._t 


11.0 


4-8 


(ZrSiO^CZnS)^ 


Mir 


100000 a± 


11.2 


4-9 


(ZrSiOOeaCZnS)^ 


**> 


100000 aJi 


11.4 


1-8 


ZrSi0 4 




100000 J£U: 


11.5 




(ZnSWSiOW (t£&tef#X 




3 

.100000 J£I Ji 









nS) 1QO _ A (mo 1%) ©5£l;i-C*BES*U A^ 6 7 
Sr«fci-»*«fflOZ r S i 0 4 -Z n S 

3*5<fcTJ*4- 1-4-8) td*5V^ > 

J:orflsv^*i4ds*^-ct^o ±155*;*, 3 3 

^A(D*&j£ffi5IS<£>Z r 0 2 -Z n S ^c7)#3ft£^;#Jf 
^H-»ic:ffiv^««iBft«flc (^>^/w#-^4-5-4 
-9*5£tfl -8) K:*5vvc, »*>igLI§Hfc&s 1000 
OO0i:IU: o iot, 3 3SAg6 70^|5I(D 
t><D (1^:/^##4-5 — 4-8) T% MB**JB&-& 
i\ 1 0 0 0 0 O0O*9 3gUeI»as» btit £fc, 

tt> ±|B**OAdS3 3^A^6 7 Sr»fc-rft^«H^ 

i^fp z r -zn-s-om&&m&ffiw>fcmizm^z> 

t. #Sio#6U^«©, IS 1 lca*i-ffi*E«K 
#2 5{£:fc^T. «*«j*i:HKWI«t>U<tt-ttt«± 

[0211] (mnm 5 ) 5 -et*, z r - z n - 

S -0»«-»Jt^*3V^ Z n - S <DfflBrZftt£*Z> Z n 
^tt, HJfcMl Sfll^R«f#§:fcJ;T*Sg2 

5fc«**«S*Tfts|(Ufc. HJS^JS-Cli, (ZrS 
i OJ A (Zn-S) ioo-a < mo 1% ) tm^ZtlZ) 



ms^^k-t^o^. 33^A^67 CO^tSiC^o^T. 
.(StDJB^ft) / (Zn^IflS) SrS^^b^^-Clf 
«ia««#«rfPJ8Ufc 0 ::-c, A=3 3. 4 3. 5 4 
&£U6 7 0**#ICOS, (ScOM^-ft) / (ZnCO 
=0. 5. l. 5, 2, *5J:TJ*2. 5tte%l 

[0212] *iHfefiioft«eftK#{>, nnM2 tm 
m*tbj&z>&&i&^x, mmm 1 <Dmm&mmft 2 5t 

5-1-5-16 ^««IB»«flcSrfP»^a 
Z>*s<y* ]) ^ft — fy Y (1110 0mm, J?^6 

» 2 0R«*ji0j&Kx&H:« xikm 2tm c&ft-em 

[0 2 13] £X_t(D£ 9iaT»^tV/;t#f5 
-1-5-16 COlt«|B^«E#iCOVNT, Hlfeffll 1 £ R 

»#»*.ttieowffiojs«c*«>fefcr-^!7- (pp) 

- 5 - 4 - 8 coW«IE»«SflcfCOV >t t> I^EUc 
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[0 2 14] 



[*5] 



[0215] ^5 





A 


S/Zn 


(mol%) 






Pp(mW) 




33 


0.6 


fZrS i O J «(Zn , 8^ «t 


D 


100000 a± 


10.7 


4-5 


1 


(ZrSiO J -(ZnS)^ 




100000 


10.6 


5-2 


1.5 


fZrSiO^ M fZn,S. »^ 




50000 


10.6 


5-3 


2 


fZrSiO<,)«fZn , So)*, 




10000 


10.4 


5-4 


2.5 


fZrSiO„)«fZn-,S n 

k ■ £ - Ll " L w 4/ S3 V-" 1 1 '• 3 5 . 5/ S7 




1000 


10.3 


5.5 


48 


0.5 


^<jivjxv/^; 43V" 1 ' 1*^*0. 6/ 07 




100000 J£tJ: 


10.9 


4-6 


I 






100000 £Jl± 


10.8 


5-6 


1.6 




*!t L 


70000 


10.7 


5-7 


2 






20000 


10.6 


5-8 


2.6 


^£*TO 43\./UI 1 3 B7 




3000 


10.6 


5-9 


54 


0.6 


f"7rP!i D.^ . .(V.n . FL ... 

1 ^4^ Mv*^ 1 1 ^^0 5/ 48 




100000 J£i._b 


11.1 


4-7 


1 


(2*6104)54(^8)45 




100000 


11.0 


5-10 


1.5 


(ZrSiOJ M (Zn 1 S lft } 4C 




100000 


10.9 


5-11 


2 






30000 


10.8 


5-12 


2.5 


(ZiSiOMZn,^, 


**U 


5000 


10.7 


5-13 


67 


0.5 






100000 J£JLk 


11.3 


4-8 


1 




*SL 


100000 J£JLJi 


11.2 


5-14 


1.5 


(ZrSiO^CZr^S, ,)„ 




100000 £AJb 


11.1 


5-15 


2 


(ZrfiiO^^CZn, 82)33 


**u 


50000 


11.0 


5-16 


2.5 






9000 


10.9 








100000 tJLb 


.11,0 . 


<£ r i> 1 U 4 ; A IUZ 1 V J JlgCzV-^ 



n-S) 



(mo 1%) (D^zxmm^ti 



3 3 ^ 6 7) , S/Zn = 0. 5 ZMfcir (Z r S 

io 4 ) - (zn-s) &<Dttm%mni*m<Dttw\£m 
5, 5-9*5^^5-13) -cmmtmttvite te*. 

S/Zn=l-2. 5"C&3 (ZrSiOj - (Z n 

-s) &<D#w&mm&m<Dttmzm^fri&<Dftm&m 

(4-5-4-8, 5-2 — 5-4, 5-6-5- 
8, 5-10 — 5-12*5^1/5-14 — 5-16) ~C 

[0216] etttff«ft»»S£*frTt 1 o o p»m 

ffJ«3&s»^i-**T-flS*ttWffiK»i:l^*# (9 0 
tTMlS8 0%(^) T-C»«UKttfcfcr5, S/ 
z n*s*#vM5 4f, «HB*s»*"t-**-e«>*IIB*«<ft 
o*: 0 ^flcftfclfi, S/Zn = lT1i2 0 0m S/ 
Zn=l. 5"Cti3 0 0^Pfl, S/Zn = 2W400 
m.S/Zn = 2. 5"C5 0 0«fKI, *JK36 S *^U* 



t (ZrSi0 4 ) - (Zn-S) 

-8. 5-1 2*5j:T/5- 1 6) r% *9 5gblHl»C^l 
0 0 0 OEEKC^fc&^ofCo S/Zn = 0. 5 — 

2. 0-C£>£ (Z r S i 0 4 ) - (Zn-S) &<D&n 

&mnftm<Dwmzm^fti&<Dmn&fmft (4-5- 

4-8. 5-1—5-3, 5-5 — 5 — 7, 5-9 — 5 
- 1 l*5<tt^5 - 1 3 — 5 - 1 5) -m, 100000 

[0218] i£tc ±x<Dtnmmmt: (^>^/w#^4 

-5 — 4-8*3^155-1—5-16) fcl*5^T, ft* 
1$e£6D t CO £ J^^CO fcT— ?/<V—Pp btltc 0 
_L1E5*;*, Atf^-CD^, S/Zn^fVHJ^\ 

[0 2 19] 8ot, «v^#ttisJ:U5iev>Jtti9 3gu# 

±|B*+«>AdS3 3^A^6 7$r^fcU, d>o, 
1^ (S«OlSHHR) / (Zn(DI«t) ^2ftlfct« 
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[0 2 2 0] ft*5 x (Zr0 2 ) x (Z n - S) 
100-x (mo 1%) (it*. 50^X^80) KT^iB 
£*X5 (Zr0 2 ) - (Zn-S) &£Tf 

(Z r 0 2 ) y (S i 0 2 ) z (Z n - S) 100 _ Y _ 2 (m 
ol%) (St^K 50^Y+Z^8 0, 2 0^Yg7 

o. io^z^so) ict^ib£*is (zro 2 ) - 

(S iO z ) - (Zn-S) »Ott"S-JcoV^TfcRI« 

[0221] (nikM 6 ) 6 -m, mmcnj&m 2 

U IB l<o»«ffJI*5J:t«B 2 

<*« * ne^/i t onicm 2 (D&mm «r«*sflmettK 

[0 2 2 2] ^XflMOttttEAfttt 2 6 ttfcO «fc 5 

^ffi^it^^^K^ffi^+^raEEBt) 0. 6 15Mm 

m> Jf^O. 6 mm(OR^^ y hM^rf 

[0 2 2 3] rcoSKl CO±lC x (ZrSiOj 
54 (Z n S) 46 (m o 1 %) com 1 tO»S#H 2^15 
0nmCOj?£-C\ Ge 27 Sn 8 Sb 12 Te 53 (H^-%) 
IE«Ji4Sr9 nmCOH$T% G e - C r -NcO® 2 C0# 
Mgl 05^3 nmCDj?£-C\ (Z n S) so (S i 
0 2 ) 20 (m o 1 %) (0^ 2 CO^mWl 1 0 6 & 5 0 n 
m(Dm£X\ Ge 80 Cr 20 (JH J ?-%) <Z>ft!RiKffi:£Jl 7 
£4 0 nmCOj?£T\ A g - P d -C u^ltl8 Sr8 
0nmC0i¥£T\ ■ y v^&lcj; UNSftfiKKU 

fc 0 % 2 co^ffiS l 0 5«iJ:tfJB2O0t«flcJ| 

10 6©#»Sfi, B9t#Il4*b±»Ufe«*© 

[0 2 24] *H«g^<^iS^tB^jS#: 26(t » l *>R 



^xm<?:m2co^m*^i o 6(Dffijsx@t .(opfljcm2 

co#ffi/i i o 5 <Dj&mi:n&5&m bfcjfic&Bfev vt\ MM 

m i co^>y^#-^ i - 1 <Dmmtmmft<Dm&b mm 
icLTf^sibfco n^iiM 2 coj^jgxetcis^-c 

ft, (ZrSi 0 4 ) 54 (Z n S) 46 (m o 1 %) COM 
^tS^y^!)^^-y5/h (E^lOOm 
rru f^6mm) trAKKC^R 9 ft»t, ^-4 0 0 
W-C. Ar^ (10 0%) ^IAlt, *$0. 1 3P 
acojE^)T> V ^Jf&ftoit 0 %$2<D& 

SI105 SrjSBt-TSXara:, ^fl£«aj 1 i£T_L5£ LfcJfc 

Sg2co#®Jii 0 5^Mt5I§^^iatHlL 
7t 0 m 2 coff 1 oe^Kt^im, HJS 

#J 1 l:t±i 1-1 <£>««1B«K# 2 

5 <D«^aHC*5ttSf|i 2 <OR«MR6 SrAEI-t-SXa 
PWR-C* f9 . ffiM^^ffl «1B»«E#: 3 1 cofftK;*f 2fc 
{c*5^«*2(^R«#Jii 0 6SrAK-r^Xgtl^«t? 

[0 2 2 5] £*±C0<£ piCUT^^Hfcf-V'^/^-i-e 
- 1 <OttttgB«jK#2 6{CO^t\ W«#Stf>«*14*3 

-ctt, «*tt^w«fftt. iBfiw 4 £ rjxicgrrsm i ^> 

lfl^ttffio»ffi<DBR^*«)fefcr— ^/^!7- (Pp) *5J; 
U?/Mr^^7- (Pb) £*l£«6fcl^t% MzlX s 

:3 1 !CoV^TPI«{cW<iEUfett*<>* 



6 

[0 2 2 6] 
[^6] 



[0227] meiZTfki-ir^: 



#^ 


SB 




7 >" K sB© 




a «?- (mW) 




a* 9- (mW) 


Pp 


Pb 


Pp 


Pb 


6-1 




100000 UAJi 


10.8 


4.9 


looooo a± 


11.1 


5.0 






Ji)QQQ0UU: 


.uo 


6.0 


10Q000 W-t.- . 


MA 


5.2. 





i|sfcO^(c (ZrSi 0 4 ) 54 (ZnS) 46 (mo 1%) 

mm<o^>^/vm^e - 1 coit#fa^^2 e r% »sc 



(^12^ LT> (ZrSi 0 4 ) 54 (Z n S) 46 (mo 
1%) (Dmf&&ttZ&ni>>t>J&Z>B (Zr-Zn-S 

-o*«-»jb) tfliw^sfts, c\<Dmtfti±-mx*hv, z 

r S i 0 4 -Z n S mottWXte, ZrSi O 4 C0^^f^ 
^3 3-6 7mo 1 %XhZ>mf$.mffl\Z.m.<oX ^ 
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» 



#S2 k U,i©Z r-Zn-S-Ol»fil» 

[0228] mmm 7 ) mmm 7 xn. mmcomm3 

lE^M ^ coP^lcIS 1 co^ffiil Srfflx. 5««SE»ffltft S:^ 

[0229] *mmm<Dtimm»mft 2 7 im^j: 5 k 

U IOSfil(0±iC, (Zn S) so (Si 0 2 ) 
20 (m o 1 %) cofg 1 cO^mfrJi 1 0 2 St 1 5 0 n mCO 
J¥£T\ Ge-Cr-NCOglO#®I10 3$r5nm 
COJ?;*-?, G e 27 S n 8 S b 12 T e 53 (JH^-%) cOfESi 
Jf4£r9 nmCOJ?£T\ (ZrSi 0 4 ) 54 (ZnS) 
46 <Dm2<Dffimftm6&5 0 nm<Dm£X\ Ge 80 Cr 
20 C03t»JR*f IE« 7 4 0 nm(Dm£X\ A 

g-Pd-Cu^Ml8$r8 0nra(Of 

1 1 0 2*5<tt;^ 1 (^)#SI 1 0 3 HJ9S: 

[0 2 3 0] **J6«W««ffi««C* 2711 *1©B 
l^il 0 2<O^KXS^IB»Ji4<^fi8JRXSt<OR|^ 
SI 1 (D&mm 10 3 (O^xa^riiAP Lfcjfe* bt^ld 
2^»«»JB6 0fi8KXS«:KHU^:A«rl»^-C, Utt 



#j i o*^:/*** i - 1 oit #tmmft<om&k mm 
mbmmzi,xnmi,iZo sfcs S2^t^i6^ 

SlSfi, (ZrSiOj 54 (ZnS) 46 <Ott^Sr^T 
-JNS*^* U ^ff — h (eilOOmm, J?^ 
6 mm) £rfflv\ *R»iSlcatA"r*^^Sr A r tfx 
(10 0%) <!r U — £4 0 0W<t U EE;^#J 

o. 1 3 p a t L-xnmvtz 0 Sl«l*I10 
2«rja«;-rsxatt, nis«ii(cr±3*Lfc*^/w# 
#1-1 oflNMBttKfr 2 5 offtttrtticdsit 5 SB i co 

mummit 3 1 <Dftmj?mz&vz>m 1 cot5t®#j§ 2 * 

[0 2 3 1] £X±(D£ ? tC VXnhtlttnMM<Dlh> 

7 - 1 commmmmft 2 7 icov^-c, 

mmmi\zx±&\*it<Dkm2mmz\sXfm\*it 
*k *mmwx&. &m&<Dwmn. usm4t^ti\^ 

(Pp) i: 7 \C^~t 0 

[0 2 3 2] 

[*7] 



7-1 



100000 J£i_h 



a 9- (mW) 



Pp 



[0 2 3 3] ^7 tC^ iffiL 
#*CO^U: (Z r S i OJ 54 (Z n S) 46 (mo 1 %) 

« (EP*>, K#tS8£-CcOJI) coJilfc£6Jl£ 
*«<Of-^r/W## 7-1 OflrMBfftlKtt 277?. *g$C 

&7mkL,fr&&w<D&mmi&<Dmmfc&mft3 1 km 
mommte, jftpsueix* tr-*^*-, ts^n^ 

7-1 (Dffim&mt&w 2 7 co (Dfldiico^ v 

tt3%"Cfcofc 0 *3B6«"Ctt, ®2CO^m^6 
£ IT, (Z r S i OJ 54 (ZnS) 46 (m o 1 %) 
<Z>jBfi8Sr«-rS«-»3&*?>*SJl (Zr-Zn-S-Ol 
«"»■) SrflH\fca*. CCOjm^^— 0H-C&>9> ZrSi 
0 4 - ZnS *^W»-CW:, Z r S i O 4 C0^*f ^ 3 3 
-6 7 mo 1 **lfc«i:WI 

itX, f&CDZ r-Zn-S-0^#^SrffiV>Xl>cfc 



4.7 



looooo ]^_h 



looooo 



a g- (mW) 



11.3 



Fb 



5.2 



[0234] (n^ 8 ) mmm s mm^mm 4 
icxm4&mmL,t£&b±m^itmmummft2 sk^i 

[0235] *mmM<nmmmmmft 2 s &#l<d <t 9 (- 

LtffiKLfco SSlOlt LT, ^1$ 2 1 n 

^-y*®*5it/^/w-^®<D*^KIEK) 0. 3 

2 Mm^rt»dS>t«l*ffi^»|fi:it?>*T,fc. KM 12 
0mm, ff^l. lmmOR^y*-^-Mfi 

[0 2 3 6] *CD^fcl 0 1 tf)_hlC, Ag-Pd-Cu 
jo.tt/A 1 C r <D 2 mffi&VRftm 8 Z^tl^tl 8 0 n 
mjo<tt^l 0nm(Ol$-C, (Z r S i 0 4 ) 54 (Z n 
S ) 46 (m o 1 %) COB 2 <0^|{£Ji 6 Sr 1 6 n mcOJ? 
£-C. G e 37 5 S b n Te 5l>5 OfSSfUg 4 S: 

1 1 nmCOJf:£-C, (ZrSi 0 4 ) 54 (ZnS) 
46 (m o 1 %) com 1 ^>R«frB 2 & 6 8 n m<OJ?£ 
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[0237] k&tms&i&m-rzjiniit. &<a<t 

tllUCo Ag-Pd-Cu^i$r, HKfll 

<o^iy^}v^\ - 1 <Dffinm»m<*<ottmxmctev 

1 c r ©a*«r*-ra»»^b**^^y 9 y 

h (111 0 Oram. J?^6mm) ^^KKfitc:^ 
Ar^ (10 0%) ^ALT, ftO. 4 P 

a^>jE^T> ^y— 2 o owe«^/^^ y >-^^t? 

ofCo £*LK:,fc*K Ag-P d -C uCO^CO±A 1 C r 
©JMrSMtU 2JHHftoKltJ|8«r»AUfe. 
[0 2 3 8] JB2W«m^Ji6SrfiS;JRi-SXS^*5^T 
tt, (ZrSi OJ 54 (Z n S) 46 (mo 1 %) 

Ml 0 0mm, f^6mm) #W\ 
!7 — 4 0 0WT% A r (1 0 0%) ^ALT, 

0. 1 3 P a (DEEXT. 1KH&*'*y9 V. >^£rfTo 

[0 2 3 9] CftA 4 *r*il+axaiC*5V^r4, G e 
-S b - Te&ttW7b*tbl&Z>X'*yfV ^99—>fy V 

(S^lOOmm, ^6mm) «rfi6IISKW-»9 f+ 
W\ ^17— 10 OWe. ArtfX (97%) £ N 2 ;tf 

(3%) ^>ja-fr^«rWAU-CE8t^y^y 

ofc ^^y^^COff^ff^O. l 3Pa^lfc 0 
[0 2 4 0] Si 6DBim#Jg 2 *Xg«U ft 1 

(ommwm 2^xxfm2 (ommwm 6 tmmm^m cm 
&&&~rz>±5i^ mmz&^tcz k&m*jtm<Dm 

2^1*1 6 ^Mtsi^^ii: tr, jUifeb 

[0 2 4 1] £JLL<7) «t 9 i- LTl« 101 0>JhteR*«i 

gs 2 6 . mmm4&£x*mi(offimftm 

it&mm<o±i^ y*-mtei i o t ittii 20m 

m, J?^9 0 j^mCOH^co^y ^7 — h 

£-£fc 0 ^LT, SRI 1 0^«a>k»*»SrJB 

bSSSti 9# 1 0 i*m«>»* 

[0 2 4 2] |fi 9 SffliftlStLt, »fi6 

7 0nm^*l/-f^ffiot, **1B»*«fr 2 8 <£> 
4 £\ 2 2 — 60 mm<D$m<D&Vtf&WLft'V 

»5^ffilci:oTSS^^^:fc 0 mtc J: 9«J»i{t:xa 

i>mr u * s - 1 (Dtfmummi* 2 score 

[0243] ^jd^t, tfc«w>fc«e>te* m 1 (ommw-m 2 
<b 4t(D?%$>£u j m2 (ommwm e t^mm 4 1 

©BiC, G e - C r - N<7)g 1 (D#H 1 0 3 io«t ^ 

2 co#®^ i o 5 ttti^nm*-* gs i <^m# 

®2^5«t^2<OKm(*Jl6lCftx."C, (Zn S) 



80 (S i O z ) 20 (m o 1 %) OB 1 (DffimttfB 10 2 

3 4BJ:U ; B2(D#®^ 1 0 5teV^f;ft^J?£ 5mmT^ 

[0 2 4 4] rOtfctSE«<Z)i»«ia»aE»«. f l^ffi 
Si 0 3*3<tt^S2co#ffiS 1 0 5Sr*RtSl8ft?) 

m-jg i omtffii i o 2 *><ti5* 2 co^m^s i o e 
[0245] £Uk£>£ ^atibttty^t^s 

y<V— (Pp) £*fc^8ic^-fo 

[0 2 4 6] *mmM\zx, mmmkm&2 8\z&v% 
[0247] m»umm&2 scom^^m^^mi 

^fACt, 8*4 0 5nmW»*^-ftMP* 
0. 8 5^^^«fflU 2 3GB^**I^^|5 

m/^^Lfco tt'CNR (EP^>, «#S*B^y>rX 

[0 2 4 8] *i\ »9 5gblEl»Sr*Sr5R^»IS* 
{^^^^^fc^ic, ^^y- (Pp) *5J:^MT 
^^y- (Pb) Sr^T^^JHi-C^b^o u—ifftl 

2^ N ift^l7 — U^UCOlf— t^V— (mW) i:ffi^l7 

(mW) k(DmXs<y— 

0. 1 6 Mm<£>2T{f^-£ie^Ul4<D[^— (Dlf/V— 7gt 
ffilzi OHllE^byho 2Tft-^^rl OlnliS^bfc^, C 
NRSrSJjeUho 2 Tft-^-O 1 0lHlta^<D^ x /^7^ 

p pjcia^Lfco _bie^^icuT2T{f-^-^ i 

$e>tc, R^/u— Affile 9 T«#«rl lHimia»t 
«*Sr^UT2T«*<Z)«(IS:afJ*U, 10 015 
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5fc*£ VXJ&fttlo 2 rm-^CD 1 0 [B]lE«:fc«fctf9 Tft 

tB*^2 5 d B«±£*S'<-YT;*''*!7-- SSfflCQ*4> 

%^t"t"tt{^> Pp^7mW, Pb^3. 5mW«f 

[0 2 4 9] j»0iSLS^»^tt^m^^^S»93g 
LEHfctt. *ISft«y"CttCNR*5J:t^?H5fes(s^S<5v^r 
*j£Lfc 0 _L1S<D£ picLTiS^LfcP p t P b txu 

fc«*5 itf-tol:!:: 9 T«*£ 1 ®fi*a«# Lfc«fc: 2 
T«#*«eU 3fSlHliRIB»bfc«^»J3feUfe2T« 

[h]$:I3:, 1 v 2, 3, 5, 10, 100, 200, 50 
0, 1000, 2000, 3 0 00, 5000, 700 
0, lOOOO0tU:o lOHH^jStt^CN 
R&XXfm&m&mmh LT, CNR^2dBiTt5 

[0 2 5 01 
[^8] 



[< 



8-1 



10000 ^il 



a g- (mW) 



6.0 



Pb 



2.3 



2.4 



[ 0 2 5 1 J A^3kmW\vJ~ 

: 2 8 xn. m i <fc o t£ti;m&»mft 25 t\t 

10«««:«2*5j:l5m2<OK®*S6 UT, (Z r 
S i OJ 54 (Z n S) 46 (mo 1 %) <0«fifc«r*i- 5 
»3H-^e>fiKSS (Z r -Z n -S-0***«-Ji) £rfflV^ 

8 - 1 <0««K»JK# 2 8 (BDiaofcv>¥ffiffifc*3tt 

oyc 0 *8^e, i^>^/w#-^8- i<o««ia«ittff2 



[0 2 5 2] xmrnrnw^^m^ s - 1 «isft 

i*2 8m ^l*3<fctJ ? ^2COfimft:SO^^Z r 
COZ r -Z n-S-O^WSfg£fflV^^<fcl\, 

[0253] *iti60io««ia«JK»2 8-en, 

£ 1 *5 &X*m 2 <P««f«B<03K*te: Z r-Zn-S-O 

RS#«K, W^tftt*^ (ZnS) 80 (S i0 2 ) 20 
(mo 1%) <DU$L%m-fZ>ttPr%ft\*\ 8i*©Rt 

*bfc 0 «ot, M*I^ttZ r-Zn-S-O^ 
tjcfc *K «3fe, »l*3j;0<f&2<DR« 
£ GftA btnmz 'tti^tim ^X v 2 oco#® Jf 

[0254] (mmm 9 ) hjs^j 9 xvz, mm^mm 5 

JcrE5^#flaL*dS6±*byb««E«WKff 2 9 km 

[0 2 5 5] *H*«|^fflF«iaftjKfls: 2 9 ttft<D<t 5 Id 
LtfHJLfc. £-f, IOK«8i:l^«<oSfil 0 l«rJp' 
«U ^^Ml0 1co_h^ Ag-Pd-Cui3j;t^ 
A 1 C r CO 2 gUtatcOS* 2 GDSttJI 2 0 ZZtl^tb 8 0 
nm^^l 0 nmCOH^T*, (ZrSi 0 4 ) 43 (Z 
n S) 57 (mo 1 %) <0^5C0^m{£/i 1 9 £ 1 6 nm 
COjp^-e, Ge 37i5 Sb u Te 51 . 5 (M^%) 2 CO 

U&M 18^11 nm<om.£X. (ZrSi 0 4 ) 
43 (Zn S) 57 (mo 1 %) ©I4 0R1#I1 7^6 
8nmCOJ?^T% y# V is^mc <t 9 Jg&J&BtL 
/Co rtblCj:*). S«l 0 »2*««2 2dS 

[0 2 5 6] %2<DK^m2 0&£Xfm2(Dm&m 1 8 
t*Rt5IStt, ^JS^I 8 (OW«|BMK» 2 8 
*Wc*5ft6, S*t«8*5J:t^B5«JB4S:^:l«^SXS 

(ZrSi 0 4 ) 43 (ZnS) 57 (m o 1 %) CO^fl^^r 

0 0 mm, f^6mm) ^rfflV^C ^ ^ ^^(*, 31^00 8 
0««E»«C«:2 8 0fP«*«fe^*5»t<5JB2<D«*flcJi 

6*5 xttm i 2 srfiRK-rsxat ^tt-enra 

tiL<b&&xmmi>iZo 

[0 2 5 7] ^{C, $2lf«i2 2 0X(C, «x.WT^ fcT 
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10 2 5 8] ^Lt, iKOWjkIti Lt, fcg 6 
7 0nm©*»»U-fS:ttoT, gl 2 fit «S 2 2 <Df§ 
2 <£>|£^JI 18^ 2 2 — 60 mmCO^fflcO^^^ 

[0 2 5 9] m^, m±<d& o\c\^xntz.mmfr<o*m 

116 <£>_bKl, T i 0 2 <Dm 3 cD^m«§ 1 5 £: 1 5 n 
m<£>J?£T\ Ag-Pd-Cu^l(OSltI14$rl 
0 nmtfW£-?, (ZrSi Oj 43 (Z n S) 57 (m 
o 1 %) <£>gl 2 CDR®#Ji 6 & 1 2 nmCOH:^-e, Ge 
38 S b 10 T e 52 <om 1 ^IB^JI 1 3 £r 6 n m 

<Dm£X\ (Z r S i 0 4 ) 43 (Z n S) 57 (mo 1 
%) Of 1 <7)M#^i 2 $r 4 5 n m(^J? ^ t% Xs<y# 

2i*s»**ttfc. K&tzi&cx* minimi 

4 ^»2<DR«ft:Ji6 t (Office r z 0 3 (Vmmm&5 n 

[0260] m3<Dmm&m 1 5*rj3M-rsi®c*5v<» 

Ti 0 2 «^f^W^b^6^^7^ y 
^-yy f (iSll 0 0mm, i?^6mm) 
V\ /^-4 0 0WT% Ar^ (97%) £ O 2 
(3%) i©W^fc»ALt, »0. 13Pa<DjE 

[026 1] $1 OStt^ 1 4 «r^Ri-5XStt, JBJ5 
Ufc 0 

[0 2 6 2] S2<DM*l6Mlt5I^i, (Z 
rSi 0 4 ) 43 (Z n S) B7 <Dmf&&tt 
%>*s<y# y y^^- h (lilOOmm, 6 
mm) £/&JK^©KEl?)tttf\ ^!7-5 0 0WT% Ar 
11* (10 0%) ^SAU, ^J0. 1 3<DJE^jT. M 

[0 2 6 3] mi <D^mm 1 3 ^jg-rsxiMicfc^T 

tt. Ge-S b-Te*»ft^e>*S^S'^y 

(itlOOmra, |^6mm) SrjSJRKBfc: 
-*!7 — 5 0WT\ Artf* (100%) &m 

Air, m.ffix'<v? V ^f&ftitt. xs<??m<DjE 

Jjtemo. 1 3 P a t bfCo 

[0264] 11 (Dffimftm 2 t*it6xai4, ss 1 



[0 2 6 5] £X±(D± 0 (C Ltl« 1 0 1 (D±\m 1 
»«*»2*X-*«LraSflcSr«*Lfc«. 
<btt^Si$r^ 1 <DRSfWl 2 U &« 

^HftWktt»j»o_btc y^-mfci i o <t briii^i 

2 0 mm, m&6 5 m mCDR^<D/K y # — jK^— 
ti^b^5gt!9^ 1 0 vmtDJUXJ&J&Ztls # 

% -mm iio *mmm 9 L-oBg#tcfii 9 ^t>^ 

[0 2 6 6] IA 9 S2^»bISi:tt > 
»l6 7 0nmO*i*l/-fS:ttot, $ltt«f2 

1 <Dm 1 <E>SE«« 1 3 Sr. 2 2 — 60 mmCO^fflcO 

xm££M cio r is Ate s ^ 0 rtu-j: 

9 , V>Zf/VBr^9- 1 ^W«nB<HK#2 9 (75fftH2^ 

Tbfco 

[0 2 6 7] fiJLJLOJ: 9tcur#^ixyc-y->'^ > /u#-^9 

- 1 <Dmmmmmft2 9 ico^-c, » 1 mnm 2 1 
^i7— (Pp) *sj:t5^>rr^^r7— (Pb) tmzm 

9 ^^^o 

[0 2 6 8] *««l!:t, flMMBft«#2 9fc*5**a 
ft: 2 9 0»9 3fiL##*^ttffi^W<Ett, HM^JS 

urns 2 1 tm2mnm2 2 o-^^vetuc 2 3gbm 

«SO|B»«rtTor, $1««S2 1 tm2lf^2 2 
fBl«*S2 liciB»^T5IRlctt, u-if5fel2^mi 

(oie^si 3ic«jtt**, » 2i*«ui 2 2 zmm-rzm 

»f3t 12^2 C0|5^® 1 8 \cm&£lttCo 

«I2 lTPp^l 4mW, P b ^ 7 mW (^2^®^ 

2 2T'(t SlHt?*Jl2 1 ^iloT^fcU—if^l 2^r 
^ ^TCHf) P p fci^P b ^^ffi) $r«J£-r 

[0 2 6 9] 
[^9] 
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l3w 









#J«t 




Pp (mW) 






f ?- 

Pp (mW) 


9-1 


SSL 


10000 


11 




1O0O0 £*_t 


5.5 



[0 2 7 0] ^9te^-rj: ?te x ^mmm(D^>y'/^ 
^ 9 - 1 (Dlff«IB«»» 2 9 fEu 0 1 K^-T <fc 9 «Hff 

xL-cv^^>r^^ii^^< , ^i^m*^2, ®2fim^ 

16, I4K1#I1 7;fc<fctf?g5tf>Sf«{Wil 9 t L 
T\ Z r S i 0 4 -Zn S 0^<^^(b/£6JI£ffil^ 

«iCTff»bfc1^^/U##9- 1 ©««lB«j|R#2 9 
<£> (Dfl(0jco^v^®SBJc:*5{tS) IHfil2i^Rc 
3*tHttt:6%£U RaBWHSttO. 7%-?£>ofc 0 jfS 
2itil2 2C0R C f3:tHBi*2 Ra^ftl 

10 2 7 1] *SHft«<3D^^yP«^9 - 1 Olt^IS^: 
I#2 9tit $1^1^12. *2<Dl§fi#:/g6, 
|4 0iffill 7*3j;t;«5©R«l:il 9Witi: 
ZrS i0 4 -ZnS (o^un^h^^m^m^ti 

i>K 4&<OZ r -Z n-S-OZkttWm r 0 2 

-Si0 2 -ZnS^^t$>ot, Zr0 2 *5i 
tfS i O a (Otti»ft5*»^6)*Sl) 
Steffi v^-CtA#^tttg36S»e>tL^„ 

[0 2 7 2] £fc, *|gl6«<?[>««1BftjKft:2 9^{i, 
»1^S*|2, fg 2 <D^f|»JI 6 , f&4 0R«#Jf 
1 7^oJ:^5(D^®^l 9C0^rtCZ r-Zn-S 
-03Rtt-»SSrffiv>5r b t L1tt>K *38Wtt^tb^lR 

i t-Ol: Z r - Z n - S - 03RSMSfflV\ m9<D 
ffinftJSi^ Wz-&ft&<£> (ZnS) so (Si0 2 ) 20 

(mo 1%) <Dm&&m-tz>ipm&m\ mmv<Dffim 

[0 2 7 3] $ & l£\ *&ttffl<BflmB*Ktt 2 9t 

ft, si^t*i2, S2<z)st*i6, suoftm 
#ii 7jo<ttF^5^m*si 9o^ric N m^mm 

[0 2 7 4] (^Jfe^J i o ) n%0y i o -era;, siof 

ffi 6 let H 6 Lfc3&S 6 ±3* LfclS «B&8M*: 3 0 



<^#ffi^3*5i:0 ; ^2(D#®® 5t£Z r - Z n-S-O 
[0 2 7 5] ^Utt^l^iffttlBftjtt^ 3 0 5 

LT^sufc, *i\ SMEW 1 £l*W&ltf>S« 1 

U CCOS^Kl <0±tC x (Z n S) 80 (Si0 2 ) 

2Q (m o 1 %) CO^ 1 (DMmftM 102£rl50n mCO 

(ZrSiOj 54 (ZnS) 46 (mo 1 %) 
^1^113^5 nrnCO/P^^, Ge 27 Sn 8 Sb 
12 Te 53 <7)fE^/i4£9nmGr>J?£T% (Z 

rSi 0 4 ) 54 (ZnS) 46 (mol %) <£>S5 2 <D#ffi 
m5&5nm<Dmt$-e. (ZnS) so (S i0 2 ) 
zo (mol %) OH 2 <£>R«ft:Ji 1 0 6 £ 5 0 n m^f 
£tN Ge 80 Cr 20 (JRC^%) <Dft»JR*jEJl 7 * 4 0 
nm<Djp:£T\ Ag~Pd-Cu^ltl8$r80nm 

r% m i <^m#s 102^^2 (ommwm 1 o 6 

[0 2 7 6] r<Oflf*|B»jKflc3 Ott, $1^113 

M l icrfmbfcttMIIA^fimnMKMca l (■ 9 * 
fc 0 JBi©*BJi3*5J:t«B2«>»BJl5<ojawxa 

tt, (ZrSi 0 4 ) 54 (ZnS) 46 (mol%) C9jfc& 

fill 0 0 mm, f^6mm) &J««gK«fc8l *> 

4 0 0Wt% A r JfX (1 0 0%) §riAlt, ffo 
0. 13Pa<DH^ jS5««^^jy.^y V^fTo 

/Co 

[0 2 7 7] £JLh*>± 5«CbT»6Jxfc*^/l4l*l 
0-lfl!>flMR|B«ifl:3 0fcoVN-C, R«ftt§ 

l (c-cll Ufcco <b isffRfltK: b-Cff^ffi bfc^ % 
■©IB, J:9#»cttia«Wfc*lo#M3*5j:tMB 

^r^r 1 0 (c^-r o ^Px-T. tt«EOfc«>*c % 1 \CX 
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> 

0» » 



f^»L*:H 9 \z7Fi-&&m&<DKm%mMft3 1 icoi> [027 si 

TI?3«t£Wtf OIC^o 10]" 



10-: 



1QQQ0Q £l_h 



a 9- (mW) 



11.0 



t 

rSiOj 54 (Z n S) 46 (mo 1 %) fcflH^fc** 

nm<D*yi/?;vm% 10-1 0iimefttttt3 o r% it 

[0 2 8 0] *mMM\£&tl&. RffiM at.Zr-Z 

n-s-o**f3Rjisrfflv\ mmmt»<Dm*f&&m 

n-S-0*tt-»^t>fifc5»®JBli. »Ge-Cr 

lot, #!M6W-«fcjh,tf> 
/^7^^WM^^^)G e -C r -NO#IIJ: 

[0 2 8 1 ] ffl, ^JKW^^^/HI-S-l 0 - 1 coif 

®5<t IT, (ZrSiOj 54 (ZnS) 46 (mo 1 
%) (Zr-Zn-S- 

Zr-Zn-S-0*«-»JiSrffiV^TfcJ:V\ % 

#£Z r - Zn-S-Omttnm&m^Xh^\ 

[0282] mmm 1 1 ) mmm 1 1 -era, 
m4\zx®4 e>Rw Lfc««tB»««: 2 s 

[0 2 8 3] *9gtt^0tt8^fittE# 2 8 tt, ft 2 (Off 

H$i^i:^i^l*IMi: (ZrO z ) 50 (s 

i O z ) 30 (ZnS) 2Q (mo 1%) a>£>/&»9, 

G e 35 S n 10 S b 4 T e 51 > Ge 45 Bi 4 Te 

51 (fCf%) , Ge 42 Sn 3 B i 4 Te 51 (m^%) , G 
e 45 S b 2 B i 2 T e 51 (J^^-%) , Ge 42 Sn 3 Sb 3 B 
iiTe 51 (JJsW-%) , Ag 2 In 3 Sb 77 Te 18 (If 
%) io«l;r;Sb 77 Te 18 Ge 5 ) 

i^RXSSrfl Lfc^^rl^^r rtt^r RHJHc UTf^ 

[0 2.8 4] fcEMMc, gffil 0 1 <D±\Z S A 

g-P d-Cu^tfA 1 C T<D2Mmm<ORktmst: 



Pb 



5.0 



K?a» 



100000 J^_fa 



000_£Lk 

tl 8 0 n m 



A* 9- (mW) 



11.0 



Pb 



4.9 



&i0 n m(Dm^X\ (Z r 



0 2 ) 50 (S i O z ) so (Z n S) 20 (mo 1 %) (0^2 

co^m^e 6 & i 6 n mcDji:^r% m 1 1 

^^^IS^S4^rl 1 nm. (Z r 0 2 ) so (S i 0 2 ) 
30 (ZnS) 20 (m o 1 %) CQfg 1 CO^m^rJl 2^68 

[0285] *nmm<Dmm&»mft2 s z^m-r^tc 

*SV^"Cte. (Z r 0 2 ) 5G (S i 0 2 ) 3G (Z n S) 

20 (moi%) <Dttm,&ttz#'ftfrt>mzx''*vfi}) 

y^-^y h (tilOOmm, l?^6mm) «rffll> 

4 0 0WJUffM»0. 13PatU MSfC 
iAt^^lCttAr^ (100%) £rfflv\fc 0 
[0 2 8 6] £fc, i^>-^/W#-^l 1-1 — 1 1 — 7 CO 

f&Z>*s<y? y 1/79— >fy b (ffilOOmm, 
6 mm) Sr-ttt^tbfflV^o iEfiUg<£>fifc8lXa 

U JE^Sr^O. 13Paa, ^gg(C»Ai-S^f 
^MteArtf:* (9 7%) tN 2 tf* (3%) 

[0 2 8 7] Xs<y* ]) > ^Sfcfcl J: \) j&m £ ftfcCMI 

[0 2 8 8] -toffiortBtXS, «9^*3-e:XS*5J:t5 
[0 2 8 9] £JLhtf>J; piCbTWe>Hfc-y->'^#-^l 

l-i-i 1-7 <o^t*lB««#^cov^T. 3ii£0»J 8 <b 
(Pp) i^iil^to «f*B«t»2 8 0) 

4 0 5 nmtO^l/- If tmu&O . 8 5(D^^ 
[0 2 9 0] 



-35- 



»H] 













a* p- (mW) 


Pp 


Pb 


11-1 


GeggSrijoSb^ei,! 




10000 £l± 


5.1 


2.1 


11-2 


a fliP Bi f Te fll 


*L 


10000 £X± 


5.2 


2.0 


11-3 


Ge^SripBiJe,, 


«L 


10000 £JL± 


6.8 


1.9 


11-4 


G e^SbaBijT^i 


$iL 


10000 J^JLJb 


5.0 


2.2 


11-6 


Ge 43 S n s Sb s Bi t Te fi ] 




10000 £i J: 


6.1 


2.0 


11-6 


A 8a In » Sh TT TB in 


ft 


10000 J^_h 


5.2 


1.9 












#9^ 



t>tt^lo ~<£>J:5M, (ZrO z ) so (Si 0 2 ) 30 (Z 
nS) 20 (mol%) 36>fe*a*rt*4r»l*5J:W)K2© 

[0 2 9 2] ( j&KSfci 1 2 ) EA-kO||16« 1-1 1 T? 

«I#©tcJ:oT«*SrlB«-rs««ia««E«:2 0 7^ 

[0 2 9 3] *mmM<Dinmfommft 207 \^<ox 0 

m> *g 5 mra^iOT^ 1 mmCOS i 2 0 1 ^ipii 
U C^1^2 0 1 <D_hl£ x Au(OTMH2 0 2$' 
1. OmmXl. OmmOWcl^O. 1 /x mT% G 
e 38 S b 10 T e 52 (it^t ttlj:Ge 8 S b 2 Te n i: 
^tiE£*x£) <Offi«ib»2 0 5«rBlS0. 2mm(DR^ 

0. l^m-C% (ZrSiOj 54 (Zn 
S) 46 (Z)»2 0 6$:0. 6mmX0. 6 rnm^W 
(ffiUB£flrffl2 0 5£rBfc<) U:tB3fflrfHS2 0 5 £[^C 
Au<D±UMW2 0 4&0 . 6mmX0. 6 m 
m©S«:»*o. l /am-C, y >^icj:f9 

[0 2 9 4] ffi£fl:«2 0 5SrfifcJRt5XS-Ctt, Ge 

(BlSlOOmm, I^6mm) tfiMHSBfctt 0 fl- 
it. '<!7— 1 0 0WT\ Ar^ (1 0 0%) <£>^# 

(D&JltelfoQ. 13PaiLfc, i««2 0 6S: 

^IStSXt-eH, (ZrSi 0 4 ) 54 (Z n S) 46 0 

(EilOOmm, ©^6 mm) SrfifcKK«(C»9 
tt. ^17—5 0 OWC, Ar^ (10 0%) ^SAL 
faO. 1 3P a<OJE*T, U >^Sr 



0 5*5J:UW*fc«2 0 6dsavMc«JBb*v^J:5^, fifc 
fe 0 *B^<fc;gfr2 0 5*3£Uq|WS&g&2 0 6<DMf&<Dim 

[0 2 9 5] ffif«2 0 5&£X*Wi®M2 0 6 ttlBft 
SB 2 0 3 U 2 0 5 3&s**W^fl- 5 - 

<5<£>1E^/I MKSU »fi92 0 6^^|cf 
6(DZr-Zn- S -0»«-3R-»^K»-rs o 

[0 2 9 6] T«fB«8i2 0 2Sr*«|-t"SXa*5j:Of 

[0 2 9 7] £Jl±«)i5fcbrff«lLfc**lll«OflMR 
eftffi#2 o 7 fcBJJo-r* nfcfciJ: 

2 0 7 ©BfffiBltt. El 7 (c:^-r««IB»jK» 2 0 7Oi 

[0 2 9 8] £ i8(C^fJ:9^ 2 OCO 

R]*n«2 1 2^Tl^m@2 0 2*5<fctf_b£i«@2 0 4C 

a u y — Kift-e-ttL^naK^-f r. £ £ o 
w^2 i 2 ^ ttt^^tt W 

12 1 4&1ffftfB«&tt (^^y) 2 0 7l:»«lfc o 

ro>««tW»*^/«*tbb»«2 l 4td*5^T, T 

Umm2 0 2 <*r_bg|$m«2 0 4te**««£jh/C^5l? 
AW 2 1 2<Dm\Z\^ s<jU*m£-U2 0 8**;*^ y^2 

1 0*:^LX«l«*Jx, «gtai3e«2 0 9tf*4 
yf211 Sr^Ur«lR$ttTV^o SS:a*« 2 0 9 
fcfc, SSiS!JS*2 O 9\c£<DXmm£tbZW;$im<omi& 
**U3trs*JS»2 1 3li«*$ttTV^ 0 

a 2 0 8 id £o-CRtffl)Si$2 1 2$r^UT±§i5m^2 0 4 
*5«£trFg&®£2 O 2<OMtii««^^Sr«U, T^m 

i2 02 i: ±®>mm 20 4 1 <Dm<nfefom*mm\j£%$i 

2 0 9 X orffl^ U roffittfl[<Di«<SSr«3£«»2 1 

3-e^J^Lfc 0 ffi«ft»2 o 5<D«8E{k^«to 
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2 0 5 tOffiO^l^^r t £> 0 
[0 2 9 9] ^HWJO^, fg^lfcgiS 2 0 5 cogfc^te 
6 3 ot:. fef B {b^^l 7 0^, ifef B WI(il 3 0 
n s t$)ofc 0 T35®&2 0 2 t±UMU2 0 4 CO CO 

tetiimn. nmtt$2o stm&mtevtmxte 1000 

Q, ^f B tg^ffi-C«2 OQTfcofCo Mb95 2 0 5^ 
2 k±UMm2 0 4 CDP^iC 2 0mA, 150ns CO® 

zmu rumm 202^ ±umm 

2 0 4 cOP^CO&£M/$Hg;T U ffi^lb^B 2 0 5 

s^ttsffijRffi (fiPt>«aa:ttiB) <o^#, T§pmn2 

0 2t±^li2 0 4«lu, 2 0 0mA. 100ns 

o«a^/^s:Hiinbfe^^5, ram^ 2 o, 2 ^ jbas 

[0 3 00] K±«»S*d»fe, 205 <Dmm<o 

WfJRffl2 0 6 <!r IT (Z r S i 0 4 ) 54 (Z n S) 46 c0 

^^chm, J: or, tim«B«fflE#2 0 7 

[0301] *mmm<D£ o \z* v\mk<nftm\M 2 0 

Soffit-. ^m#T'&£ (Z r S i 0 4 ) 54 (Z n 
S) 46 o»ff»«P2 0 6 ±.nmM2 0 4ls£ 

trF8B«I2 0 2 kCDmizMlZ&EiljJU'tZ C £ l£ <fc oT 

(Cte»S*S*&^tt. *B^MB2 0 5 COG e 38 S b 1C 
»f!»gP2 0 6 WW2 0 5<0jgBBfcS9:ttar 

ot. £Q'hz^nmx~nxik&2 0 5<Dtttt:M&&> 

[0 3 0 2] Wtf&tb2 0 6 CO (ZrSi0 4 ) 54 (Z n 
S) 46 tt\ S5»^-C$>«9, f»tcJ:5JjS^a:*t^C^< 
v^cor. flMLE*IKtt2 0 7<D£5ten^#>**V mm 

m-tz>^k&~*imx%>z> 0 famtU2 0 scoria 
^HPrinffi 206 ^ffSE-rs t , mmn 2 0 e *siv& <t * 

oT*B^4b£l5 2 0 5fcfc!Bfl*B2 0 3 cOffiF^C^^Tm^ 
2 0 7 iC, «»<Z>ffi3Efb« 2 0 5 SrBH&SB 2 0 6 

lcW«l*tLfe««-eK«tT, ffir«Kft»f*:2 o 7co^-e 
[0 3 0 3] i£A±. a^<0*16ffilSriitT*aSMO«« 



#<£>l/vf *€K ^Zr-Zn- S - O'MWJiSrfl^a £ 
[0 3 0 4] 

RflMtti** ^L<ttZr0 2 - (Zn-S) 

5|Sk Z r O z -S i 0 2 - (Zn-S) **t»*fer±Z r 

s i o 4 - (zn-s) mttftxm&rrzzk&mmk 

TWc, IB«WiBi«»Jli:OlH!<^J|.fiaJlSr«ft< UT, 
com*, ««W^*^^-SrW»i-*««B«(t{t^*5 

im 2 ] *mw<Dftffi&&»mit<Dm<DM&ttu& 
Wrmmx&z. 

-rn&mwmxibz> 0 

[HI 5 ] ^K^3fefflF«iS»^0$ <bKS'J<Z>0!l£^ 

[H 8 ] @ 7 lc^-r«*E«iCft:«r«ffl-r S ^^^-^ 
CO -« &^-*-«5tl2 5 o 

[B9] «*<O«*IB«K#^-«*^i-»»Wffi0 

[^cotftPJ] 
1 , 10 1, 2 0 1 

2 , 102 mi cO^©#JI 

3 , 103 mi cO#@JI 
4 mmm 

s , 105 2 (D&mm 

6 , 10 6 f2 CO^®#/I 

7 3fcP^HX«iE^ 

8 ^ftS 

9 mmm 

io, iio 

1 2 

13 mi <nmmm 

14 mi 



-37- 



•> 



1 5 ms<ommwm 


2 0 2 


mmm 


1 6 *mm 


2 0 3 




1 7 m4<D&mftm 


2 0 4 




is Jg 2 <D|B»S 


2 0 5 


temtn ae<u) 


19 g5©St^I 


2 0 6 




2 0 jg 2 <Z>Stt® 


2 0 8 




2 1 ffil AMU 


2 0 9 




2 2 


2 10, 


2 11 


2 3 


2 12 




2 4 7 > KB5 


2 13 




2 5, 2 6, 2 7, 2 8, 2 9, 3 0, 3 1, 2 0 7 


2 14 











[mi] 



[82] 



[(H3] 



2 6 




1 o 

9 

8 

7 

6 

4 

2 

1 





1 o 

9 
8 
7 
6 

— 4 

1 03 
10 2 
1 



2 4 



[B4] 



[B5] 



[@6] 




6 

— 4 






1 o 

9 
& 

7 

10 6 

■ 5 

- 4 

- 3 

■ 1 O 2 

- 1 
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[071 189] 



2 0 6 2 0 6 3 1 




(72)mm^ Uiffl # F & — 5D029 JA01 JB13 JB35 LA17 

^^Pm?fT^^PWlO06#^ t&TBS 5D121 AA04 EE03 EE09 
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